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DAVY-UNITED 
ARE BUILDING BOTH 
STRIP MILLS 





The famous Hot Strip Mill at the Ebbw Vale Works of Richard Thomas & Baldwins Limited, the first 


in Europe, which Davy-United also helped to build. This photograph shows the mill at the completion 


of an extensive modernisation scheme in August, 1959, after nearly 21 years of continuous production. 


Two new Hot Strip Mills 
are now being built in 
Britain—the first at the 
Ravenscraig Works of 
Colvilles Limited: the 
second at the Spencer 
Works at Newport, Mon., 
of Richard Thomas and 
Baldwins Limited. 
Davy-United have been 
entrusted with the building 
of both of them. 





DAVY AND UNITED ENGINEERING COMPANY LIMITED, DARNALL WORKS, SHEFFIELD, 9 


DAVY-UNITED 








SHEFFIELD 
MIDDLESBROUGH 
GLASGOW 


359/DU 
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Foundation for expansion 


Britain’s post-war building industry has undergone a 
major face-lift. New techniques, new materials have 
speeded construction work to such an extent that, 
nowadays, office-blocks, houses and factories seem 
to shoot up overnight. One major advance in 
building practice has been increased mechanisation. 
But, to pay their way, machines must be efficient and 
easy to use-like this LUCAS, hydraulically operated 
mixer. LUCAS Hydraulic Pumps and Motors are 
putting speed and ease into this and many 

other jobs. 


BUCA'S HYDRAULIC PUMPS AND MOTORS 


JOSEPH LUCAS (HYDRAULIC & COMBUSTION EQUIPMENT) LTD. 
MARSTON GREEN, BIRMINGHAM, 33 ©- A subsidiary compony of Joseph Lucas (industries) Led. 


Aiso et TORONTO, CANADA.—SYONEY, AUSTRALIA, 
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HEAVY 
CAPITAL 
EQUIPMENT | 


Pure nickel crystallizer under radiographic examination 


ASHMORE, BENSON, PEASE & COMPANY LIMITED 


STOCKTON-ON-TEES AND LONDON 


- GAS GRoOU P 











ACCURATE SPEED CONTROL 


The static friction which hampers the sensitivity of so many types of governor is 
eliminated in the Iso-Speedic governor by the use of flybobs consisting of hardened 
steel balls running on ground steel tracks. 

As a result, Iso-Speedic governors can be supplied which give control within 0.3 
per cent and are used on generators for radar and television. 

Other Iso-Speedic governors are available where a lower degree of accuracy is 
sufficient. Iso-Speedic governors are used on diesel engines and petrol engines 
and are available for other speed control applications. 


The services of our engineers are at your disposal. 


CHARLES STREET, WARWICK 
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ACCURATE SPEED CON 


The static friction which hampers the sensitivity of so many types of 
eliminated in the Iso-Speedic governor by the use of flybobs consisting of hardened 


governor is 


steel balls running on ground steel tracks. 

As a result, Iso-Speedic governors can be supplied which give control within 0.3 
per cent and are used on generators for radar and television. 

Other Iso-Speedic governors are available where a lower degree of accuracy Is 
sufficient. Iso-Speedic governors are used on diesel engines and petrol engines 
and are available for other speed control applications. 


The services of our engineers are at your disposal. 
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TENDERS 


TENDERS FOR NITROGEN FERTILISER | 
PLANT 
FOR ANDHRA PRADESH 


I. The ANDHRA PRADESH 
invite SEALED TENDERS for the supply of seven 
main sections of the Plants forming component 
sections of a complete Fertiliser Plant as per speci- 
fications and conditions detailed in Parts I to VI of | 
the Invitation to Tender. 

The seven main sections are:— 

(1) RAW GAS PLANT for the 
87,000 Nm*/day of CO plus 
starting with coal. 

(2) SYNTHESIS GAS PLANT for the pro- 
duction of synthesis gas mixture compris- 
ing of N, plus 3H2 of approximately 
1 million Nm?* per day starting with a feed 
gas containing 85 per cent. of CO plus H,. 

(3) AIR SEPARATION PLANT for the pro- 
duction of 150,000 Nm?* per hour of 98 per 


2 in raw gas 


cent. oxygen and 13,000 Nm* per hour of | 


pure Nitrogen 
(4) AMMONIA SYNTHESIS PLANT for 
, the production of approximately 360 
metric tons of ammonia per day starting 
with synthesis gas mixture. 
(5) UREA PLANT based on total utilisation 
of ammonia for the production of about 
320 metric tons of urea per day. 
(6) NITRIC ACID PLANT for the produc- 
tion of 285 metric tons of Nitrile acid (100 


per cent basis) per day adopting either | 


medium or high pressure, or combination 
pressure system 
(7) COMPLEX FERTILISER PLANT for 


the production of complex fertiliser (nitro- | 


phosphate) on two alternative 
(a) involving production of a fertiliser with 
N-P,O, ratio as near to unity as possible, 
and with water soluble P.O, up to about 
50 per cent of the total P,O;, and 
(b) involving production of a fertiliser con- 
taining both N and P,O, in the ratio of 
as near to unity as possible. 

In either case, the use of sulphuric acid and 
sulphates, or phosphoric acid and phosphates, should 
be avoided. 

The 

should be derived on the basis of a total of 35,000 
tons of Nitrogen bound in the form of NP product in 
case of alternative (6) and as NP product 
second product containing calcium ammonium 
nitrate in case of alternative (a). 
il 
are set out in the Invitation to Tender, comprising 
Parts I to VI 

Ill. The latest date for receipt of tenders in the 


Office of the Special Officer, Department of Industries. | 
and | 


Government of Andhra Pradesh, Hyderabad, 
not to India Store Department, is the 30th September, 
1960 
IV. 

papers on payment of Rs. 100/- 
only) i.e. £7 10s. Od. for the first copy and Rs. 50/- 
(Rupees fifty only), Le. £3 15s. Od. for subsequent 
copies (up to a maximum of ten copies to each ten- 


Intending tenderers can obtain copies of tender 


derer) from either the GOVERNMENT OF 
ANDHRA PRADESH, or their TECHNICAL 
CONSULTANTS at any one of the following 
addresses : 

(1) SPECIAL OFFICER, FERTILISER PRO- 


JECT, DEPARTMENT OF INDUSTRIES, 


GOVERNMENT | 


papa of | 


lant capacity for complex fertiliser plant | 
and a | 


Detailed specifications of the component sections | 


(Rupees one hundred | 


INDIA STORE 
GOVERNMENT BU ee 
oa, 


|THE DIRECTOR GENERAL, 

| DEPARTMENT, 

| BROMYARD AVENU E, ACTON, LONDON 

| invites TENDERS for the supply of 

| TENDER REF. NO. 20074/5' /MISC/NEN/HAL2 

ee FRICTION SCREW PRESS—300 TONS— 
1 OFF.” 

| The tender forms with Schedules and specifications 

|” which are returnable on the 23rd JUNE, 1960, may 

be obtained from the above office (C.D.N. BRANCH) 

| on payment of a fee of ten shillings (not returnable) 
for each tender. 

The applications for tenders should clearly state 

the above reference number. C133 


| 
| 
| 
| 
| 
| —_—- 


| 
| THE DIRECTOR GENERAL OF INDIA STORE 
DEPARTMENT, GOVERNMENT BUILDING, 
BROMYARD AVENUE, ACTON, LONDON, W.3, 
| invites TENDERS for the supply of:- 

QUANTITY 


SOFT IRON ght 8 ermare, 

SHEETS AND : 
| Forms r tender may be ee from the above 
| address on or after the 27th May, 1960, at a fee of 
| 10s., which is not retarnable. If payment is made 
by cheque it should please be made payable to 
* HIGH COMMISSIONER FOR INDIA.” Tenders 
are to be delivered by 2 P.M. on THURSDAY, 
7th JULY, 1960. 

Please quote reference No. 3/60/RLY. 


C 144 


OFFICE OF THE INDIA SUPPLY 
MISSION, 2536, MASSACHUSETTS AVENUE, 
N.W., WASHINGTON, 8 D.C., UNITED STATES 
OF AMERICA, invites TENDERS for the following: 
TENDER ENQUIRY NO. SE 192 

| “FOR THE SUPPLY OF TWO DIESEL 
| RECIPROCATING PUMPS FOR HANDLING 
| 45 PER CENT CEMENT SLURRY AT APPROX. 
| 300 P.S.1. DISCHARGE PRESSURE. SMALL 

CAPACITY. TO BE MOUNTED ON TRAILER.” 

Specifications, etc., relative to the above specifica- 
tion, can be obtained from the Coordination Branch, 
India Store Department, Bromyard Avenue, Acton, 
W.3, at a cost of 7s. 2d. per tender, and is not 
refundable. 

TENDERS are to be returned direct to INDIA 
SUPPLY MISSION, 2536, MASSACHUSETTS 
AVENUE, N.W., WASHINGTON, 8 D.C., UNITED 
STATES OF AMERICA, so as to reach them by 
14th JULY, 1960. 

Specimen copy of the above enquiry ean be seen 
at ENGINEERING BRANCH, INDIA STORE 
DEPARTMENT, BROMYARD AVENUE, ACTON, 
LONDON, W.3, under the following reference 
8.3066/60/NSC/ENG.2 C 182 


THE 





GOVERNMENT OF ANDHRA PRADESH, 


HYDERABAD, INDIA. 

(2) PROJECT OFFICER, SINDRI FERTILI- 
SERS AND CHEMICAL 
SINDRI (DHANBAD), INDIA. 

(3) SINDRI FERTILISERS & CHEMICALS, 
LTD., 3, ESPLANADE EAST, CALCUTTA, 
INDIA. 

Payment can be made into the State Bank of 
Hyderabad or the Reserve Bank of India at any of 
their branches or into Government Treasuries under 
the Head “ XXXII Industries and Supplies-a- 
Industries-A General-Other Industrial receipts 
in favour of the Government of Andhra Pradesh. 


V. No further information is available at India | 


uiries and corres- 


Store Department, London, all i 
he Special Officer 


pondence should be addressed to * 
for the Fertilizer Project, 
Hyderabad-22 (india),” 
41-FP/60. 


THE DIRECTOR GENERAL, INDIA STORE 
DEPARTMENT, GOVERNMENT BUILDING, 
BROMYARD AVENUE, ACTON, LONDON, W.3 
invites TENDERS for the supply of:— 


QUANTITY 
MAIN BAR FRAMES WITH 


FRAME ... 4 ae nes 18 R.H. 
CLIPS COMPLETELY MA- 
CHINED ON ALL FACES 
FOR W.P. LOCOMOTIVES 18 L.H. 
Forms of tender may be obtained from the above 
address on or after the 27th MAY, 1960, upen pay- 
ment of a a "1 which Saeko If 
payment is made cheque, it should please be 
made payable to “ High gence ogee feng India.” 
Tenderers must send their tenders sc reach 
this Office by 2 P.M., THURSDAY, Th JULY, 
1960. 
Please quote reference Number 59/59. DB/RLY. 
€ 170 


LIMITED, 


Industrial Department, | 
quoting Reference Number | 
€ 140 


CONSULTANTS & 
EXPERIMENTAL 
WORK 





| 
) PROTOTYPES 
| EXTREMELY ACCURATE 
PLATE CAMS 
ELECTRONICALLY 


CONTROLLED CAM 
MILLING MACHINES 


SPECIAL 
PURPOSE MACHINES 


Research Engineers Ltd., 
CANONBURY, N.1. 
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By order of Messrs. 
to sale of the Property, 
M 


Messrs. 
FULLER HORSEY 
SONS & CASSELL 


GEORGE WAILES & COM-; 
PANY LIMITED on cessation of business due | 


have been instructed to offer for SALE by AUCTION | 


at 382-388, EUSTON 
on TUESDAY, 
recisely 

OOLS 
Includin 


RICHARDS NO. 2 H.T. HYDRABORE 
HORIZONTAL BORING MACHINE; 


in Lots on the PREMISES 

ROAD, LONDON, N.W.1, 

JUNE, 1960, at 10.30 a.m. 
ACHINE 


14th | 


| 
| 


} 


| 


Kearns 8 4, pe Horizontal Boring Machine; Butler | 
n. openside Planer; nearly new 
DEAN, MITH & GRACE TYPE 17 
S.S. & S.C. LATHE; 


Lang 8.8. & 8.C. ane avery Ie woes Herbert No. 4 
tan 
erties + ‘NO. 4 DIAL TYPE PLAIN 
LLING MACHINE; 

Vertical and yo Milling Machines; Shaping 
and Slotting Machines; Carter & Wright Keyway 
Miller; Churchill Universal Grinder; Surface, Dise 
and Toolgrinding Machines: Radial, Pillar and 
Sensitive Drilling Machines; Hacksawing Machines; 
Straightening and Fly Screw Presses; Woodworking 
Machines; Oxy-Gas Profile Cutter; Welding Trans- 
former; Hardening Furnaces; D.C. and A.C. Motors; 
Paint Spray Plant; Fine, Measuring, Loose and Hand 
Tools; Lifting Tackle; Alloy Steel Bars; Benches, 
Racks, Office Furniture and numerous other effects. 

Catalogues, 1s. each, may be obtained, when 
ready, of Messrs. FULLER, HORSEY SONS AND 
CASSELL, Industrial Auctioneers and Valuers, 
10 Lloyds Avenue, London, B.C.3. Cc 180 


FOR SALE 
OR HIRE 


SCRIVEN 7-ROLL PLATE STRAIGHTENING | 


by & in. 


MACHINE for sale. 
diameter, 
Pre * 


thick. Rollers 74 in. 
Arranged motor drive 
EDWARDS LDMITED, 
LONDON, N.W.1, or 
BIRMINGHAM, 3. 


Capacity 72 in. 
long by 64) in 
for 400/3/50. ; 

359, EUSTON ROAD, 
41, WATER water 7 
1120 


NEW FICEP STANDARD UNIVERSAL 
PUNCHING, SHEARING, CROPPING 

AND fee ey MACHINES. All sizes 
2 in. to 1 in. M.S 

NEW FICEP ALLIGATOR SHEARS, 


2 in., 3 in. bar 
NEW FICEP 3 iN ° BAR CAP. BILLET SHEAR. 
N + 140N., 16 IN, 
HINE, 


NEW FICEP COLT SHEARING MACHINES, 
cap. # in. plate, 14 in. bar and & in. notching. 
Angle cropping blades available 2} in. by } in. 


THOS. WARD LTD. 
ALBION WORKS - . - SHEFFIELD 
"Phone: 26311 ‘Grams: “ Forward” 
LONDON: BRETTENHAM Hou SE, STRAND, 


*Phone: Temple Bar 1515 (12 lines). 


1} in, 





} 


} 
| 





|BARHOPE OPEN 


ENDED GUILLOTINE 
SHEARING MACHINE. Motorised for 
400/3/50 supply. With automatic sheet hoid-down 
and adjustable front, back and side gauges 
Capacity mild steel 4 ft. by fin. Weight approxt- 
mately 50 ewt. 

BESCO PLATE BENDING ROLLER, Motorised 
for 400/440/3/50 supply. Capacity 6 ft. by 4 in.mild 
Steel. Diameter of te - 3 roll 10 in. Diameter of 
bottom rolls 9 in. ‘ith off immersed circuit 
breaker and drum t¢t reversing controlier. 
Weight approximately 5 tons. 
sc MOTOR DRIVEN ROTARY 

THROATLESS SHEARING MACHINE. 

For cutting straight or irregular shapes from 

sheets of any length or width. Capacity 12 s.w.g 

mild steel. Diameter of cutters 32 in. Motorised 

a 400/440/3/50 supply. Weight approximately 

“wt 

Lee! & CRABTREE DOUBLE SIDED POWER 
OPERATED PRESS BRAKE. Balanced drive 

Motorised for 400/3/50 supply. With adjustable 


front and back gauges. Approximate capacity 
12 ft. by 12 sw. bers by # in. Weight 
appr 


400/440/3/50. With circle cutting 
handling circles up to 48 in. diameter 
mild steel in. thickness. 


er — eight a bere 14 ewt 
PF YPE 30 D BLE ENDED, DOUBLE 
iGE RED, UNIVERSAL PUNCHING 
SHEARING AND SECTION CROPPING 
MACHINE. Steel sen frame construction. 
Motorised for 400/3/50 apply. Punches holes up 
= l* ». diameter. Thickness of plate punched 
in. 4 ik to as. a4 19 in, flat bars 
TA LOR ri L OP DOUBLE 
SIDED DOUBLE ACTION TOGGLE 
DRAWING PRESS. Biankholder stroke 9 in 
Punch stroke 154 im. Machine surface of bed 
32 in. diameter. Hole in bed 24 in. diameter. 
Size of punch 16§ in. by 13 in. Size of blank- 
holder 283 in. by 32 in. Complete with “ Udal” 
automatic safety guard; arranged motor drive 


440/3/50. 
Photogra’ of the above are available. 
Very favourable Hire Purchase terms can be obtained. 
MACHINE TOOLS, NEW AND USED, 


Of Every Description. Attractive Prices. 


F. J. EDWARDS LTD. 
359-361, EU = ROAD, 
LONDON , WL. 

Telephone: EUSton 4681-3771 


And at 
HOUSE, 41, 


recientes Ho 

co MOTORISED NIBBLING 

MACHINE, on cast iron stand. Motorised for 

device for 
Capacity 

ae speed 3 ft 


LANSDOWNE WATER STREET, 
BIRMINGHAM, 3. 
Telephone; Central 7606-8, G 876 


STEEL FRAMED sue eenee for sale, 8 ft. to 
400 ft. clear width, as 


va, Fle we HOBART . 
e 
GROSVENOR PLACE, LONDON, or 





Remember — Ward's might have it/ 
G 60! 
DISMANTLERS 
ee 
For f dism the 





MAYER, NEWMAN 
Scrap Iron & Steel Clearance 


MAYER, NEWMAN & CO. LTD. 


SYSTEM 














CAN 4244/5/6 
ag ” Arundel House, Arundel Street, London, W.C.2. 
ee eee Telephone: TEMple Bar 9711. oon 
For ‘Engineering’ Appointments Section, turn to the centre of editorial section. B2 
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TRADE AND TECHNICAL BOLTS, NUTS, SPECIAL FASTENINGS 


CONTINUED 








pow Maen STEEL ERECTION MASTS (light 

and heavy), $0ft. te 150f¢. high for immediate hire. 
—BRLLMAN’S 21, HOBART HOUSE, GROS- 
VENOR PLACE, 5.W.1 G72 


PATENTS 





ing to “Seaeee FOR Ms! | 
ARTICLES LN PARTICULAR GAS C ) 
STEEL, ALUMINIUM, PP gage noe Bg wand is desirous of securing greater exploitation of his 
AND ope 10 © 2G =e ~! invention by licensing or sale of his Patent. 


ha en PROPRIETOR _ PATENT NO. 6825024 





quantities a ~PYAS & FOWLE, ; i 
41, LOU DOUN } /W.W.S. MAS. 2711, 5477.| Beauiries to: 
G 663 | GEE & CO., 


CHARTERED PATENT AGENTS, 
] 51/52, CHANCERY LANE, 
LONDON, W.C.2. C146 


5-CWT. MASSEY CLEAR SPACE TYPE | | PATENT: “ BELT LEVER SPEED CHANGE.” | 
PNEUMATIC FORGING HAMMER, motorised An invention to make a belt-driven machine into | 
400 volts, . A gong 50 cycles. First class condition. | the equivalent of a geared machine, but at a fraction | 






Whatever your fastening problem, 


Low sale trom site BIRMINGHAM. | of the cost. The owner of the above would like to | Z 
. & Snot (MACHINERY), LIMITED, | contact machine-tool manufacturers with a view to | Wiley can make a bolt for it—and 
, BROOMGROVE ROAD, | an outright sale of the patent, or a manufacturing | 
a nut too—ask them 














SHEFFIELD, 10. C 68 | licence. —BOX C 132, O of ENGINEERING. 





i 
/ 
; 


Single copies of these articles reprinted from ‘Engineering’ 
are available from the publisher 36 Bedford Street, London, 
WC2 free of charge: 

A Computer Programme for Power Transformer Design, by 
M. A. Spurway, A.M.C.T., A.M.LE.E., Transformer Depart- 
ment, Ferranti, Limited. 

A Review of Bar and Tube Straightening Machinery, by E. L. 
Tinley, M.1.Mech.E., F.Inst.F., Technical Director, Joshua 
Bigwood & Son, Limited. 

Hard Facing Reduces Maintenance Costs, by N. D. Berrick, 
Managing Director, Cobalide (Industrial) Pty Limited, Australia, 

‘ccd ub Goats And ak} : | JAMES WILEY & SONS LTD., DARLASTON 
Confusion in Measuring Surface Roughness, by M. P. Rubert, Telephone : James Bridge 2692 

A.M.1.Prod.E., Director, Messrs. Rubert & Co., Ltd. 





REPRINTS 














PITMAN '! 
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TECHNICAL BOOKS | | 


AY 
| lated 


{*) 
PRINCIPLES The only tooling required is an external \ 





or internal register. Drilling is performed ° 


OF ELECTRICITY 
& MAGNETISM extremely rapidly because indexing takes ae 


By Y. Rocard, translated by G. F. Herrenden-Harker, M.A. a fraction of a second. Ask for literature 
Here is the first English translation of this classic French work. Coming from of 8 in. and 16 in. dia. size models. => 
a country where teaching is regarded as an art, it is based on a course given AUTO PNEUMATIC of 7 
by Professor Rocard at the Sorbonne and covers the groundwork of the subject an “ 

See STAND 426 ——— SS 


with exceptional concision and clarity. Price 70s. net. 














NATIONAL HALL GALLERY Snel 
ENCYCLOPEDIC DICTIONARY OF International sien 
Machi 
ELECTRONICS & NUCLEAR ENGINEERING ||| [..)"" = 
Exhibiti \ 
By Robert |. Sarbacher OLYMPIA. 8 in. table 





The first and only encyclopedic dictionary to include all terms, equipments, 5 different angles 


for all in work — in industry, which is also particularly well suited as 
a textbook. Price 22s. 6d 
16 in. table 


‘ | 
FROM ALL BOOKSELLERS= = = = = = | 
@ 60 different angles @ Ordinary air pressure 70/100 !bs. 


Parker St., Kingsway, Lond on, W.C.2 i | @ No index plates @ Accuracy of repetition 0-0005 in. at 20 in. ped (NPL figs. available) 
| CENTEC MACHINE TOOLS LIMITED, CENTEC WORKS, HEMEL HEMPSTEAD, HERTS. 
Telephone: BOXMOOR 584-5-6 


components and systems. e@ outcome of twelve years’ meticulous research, it @ No index plates 

forms a massive, inexhaustible compilation of the latest scientific information © Selected, guaranteed 

in these rapidly changing and expanding subjects. To anyone wishing to keep up accuracy within . 2 minutes 
to date in the fields of electronics and nuclear engineering, this is an essential @ UP TO 103 INDEXES 
book. Price £8 net PER MINUTE 
By R. M. Currie, M.1.Mech.E., etc. 

A new book, published in conjunction with The British Institute of Management o 
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ABBOT | 


MACHINE CUT 
GEARS 


All types...in any material... 






to specification... 


We guarantee the teeth of all 
wheels cut by us to be correct, and 
all work is examined and checked 
before being despatched. Each 
gear wheel of a pair is run in cor- 
rect relative position to the other 





in a special gear-testing machine. 


peor: Fabio See agar sts ang The ABBOT ENGINEERING Co. Ltd. 
22 SMITHHILLS PAISLEY 


Telephone : PAISLEY 4272 Telegrams : ‘* ABBOT, PAISLEY” 
AN ASSOCIATED COMPANY OF MESSRS BUTTERS BROS. & CO., LTO. 


SPUR WHEELS ~- SPIRAL WHEELS - RACKS + WORM GEARING - BEVEL WHEELS ~ FIBRE PINIONS 














Here is a range of pumps in Spec. 18/8/3 Stainless Steel 
and with outputs from 2 to 350 Imp.’ G.P.M., 
developing heads from 10 to 210 feet. They have 
been designed to give maximum interchangeability and 
flexibility and to be readily available at a competitive 


price. 


SEND TODAY FOR PUBLICATION NO. 886 


TANGYES LIMITED | ™ jcctonnwe 


SMETHWICK ° BIRMINGHAM ° Phone SME 118! RALPH E. SMART (HYDRAULICS) 


AOV1AGE 


AREA OFT 3 € ee AT LONDON MAN CHES 725 &a @Gtascow FOR fon fF ERT 








6 27 May 19690 ENGINEERING 











MALLEABLE IRON PIPE FITTINGS 





THE 
TAPER 
THREAD 
IS THE 
§ OUTSTANDING 
FEATURE 
OF 
CRANE 
MALLEABLE 
IRON PIPE 
FITTINGS 





This joint is pressure tight, clean and sound. Above 

all, easy to make. The secret? It is made with the taper 
threads of a Crane Malleabie tron Pipe Fitting, manufactured 
to British Standard 143. All joints made with Crane 

Malleable tron Pipe Fittings are easier to make pressure tight, 
besides eliminating the need for hemp packing. 


individually pressure tested 
All Crane Pipe Fittings are inspected during manufacture and 
individually pressure tested at the Crane factory where they are 


made. That is why they give’such long, trouble-free service 


Full range of types and sizes 

Crane Pipe Fittings, both plain and banded patterns, are 
made in many types and sizes ranging from ¢-inch to 

6-inch, equal and reducing. Galvanized finish is also available. 


For full details, please write to the address below. 


Crane Ltd., 15-16 Red Lion Court, Fleet St., London, E.C.4. 
Works: Ipswich. Branches: Birmingham, Brentford, 
Bristol, Glasgow, Leeds, London, Manchester. 





For further information write to 
the Hot Dip Galvanizers Association 


ee Oe vondon W 
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for 
saving 

and safetys 

sake 






When SAFETY vies with ECONOMY 
in your choice of flooring . . . specify 
ALAFLOR. Its durability and remark- 
able resistance to corrosion, coupled 
with non-skid, anti-spark properties, 
provide safety every foot of the way. 
Tough, rigid and light, ALAFLOR 
is the safest flooring proposition 


for people requiring permanent 
economy. Photograph by permission of Scottish Malt Distillers Led. who have 


used ALAFLOR extensively in their GLENKINCHIE distillery. 
TAKE A WISE STEP... 
FIT ALAFLOR 


ARCHIBALD LOW & SONS LTD. 
KIRKINTILLOGH, SCOTLAND 596 


HOME AND OVERSEAS SALES OFFICE, 143 SLOANE STREET, LONDON S.W.1. TELEPHONE SLOane 6178 





aa rag as ae ec er Ie tT 





RAS 2 PAROS 





RALSIN. 
superpolyamide 
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makes most things better than ever! 


For moulding and extruding purposes, most commercial nylons prove to be a little too 
thirsty —that is to say, they absorb more moisture than is good for them or the finished 
product. Noble exception to the rule is RALSIN which, after fourteen days’ total 
immersion, showed the remarkably low water absorption figure of 1-6°%. 

RALSIN, already established as a superior material in many product fields, yields high 
precision mouldings combining great dimensional stability with outstanding electrical 
properties. Mechanically strong, RALSIN mouldings are highly shock and abrasion 





Whiffen & Sons Ltd. are the sole 

agents for Ralsin in the United 

Kingdom, Commonwealth of 

Australia and Dominions of New 
Zealand and Canada. Face iterk 


' 





Telephone: Lough 





resistant; what is more, they are capable of being operated continuously at temperatures 
up to 100°C (140°C for short periods) and as low as —65°C. 

RALSIN, with a density of 1.04, is the lightest commercially available polyamide. It is 
to your distinct advantage to use RALSIN for all precision work and, so that you may 
have fuller details of the application and characteristics of this material, please write for 


Whiffen Publication No. AA/2/16. 


WHIFFENS 


chemicals for industry 


Whiffen and Sons Limited 
Willows Works - Derby Road - Loughborough - Leicestershire 


A member of 
the Fisons Group 
of Companies 


borough 3141. Telegrams: Whiffen, Loughborough. Telex No. 34548 


@ wba 
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These two leaflets provide you with data on 
STILAG for pipe insulation over a temperature 
range —400° F. to +1,500°F. and STILCLAD 
sections for the general heating range up to 500°F. 
They provide you with all the information required 


for your specification. May we send you copies? 


TO STILLITE PRODUCTS LTD. 





e 11 4 Le 1 e 15 Whitehall, London, S.W.1. 7 
& fee Please send Pipe Insulation Data Nos. 7 and 15 | 
(ESE MAME ee ieee ida: | 

STILLITE PRODUCTS LTD. BOWRROS viii incctscincaes S ss 

S weadicd can Cian deskee ail ig ee eee a 
231 St. Vincent Street, Glasgow, C.2. Tel.: Central 4292 Just attach this coupon to your letterhead ENGINEERING 
schacsstic hia sina areata ab agin pasepicaiatee mata laetaciats tagameivplis tnd cman caiman — 
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Foundation for a blast 

furnace in Refractory 

Concrete, cast as a cylindrical boss of 
32 ft. 6 in. diameter and 9 ft. depth. 





FURNACE AND BOILER 
FOUNDATIONS 


to ensure maximum protection to the 
underlying structural foundations 


and also 
SAVE MONEY, TIME & LABOUR 





ro 


use REFRACTORY CONCRETE 


USE SECAR 250 


(an iron-free white calcium-aluminate cement) 
for 


Super Duty and Special Conditions of :— 
Higher Temperatures up to 1800°C. 
Reducing Atmospheres. 

Resistance to Slag attack. 
Resistance to products of combustion. 
Write for booklet ““SECAR 250”. 





* Refractory Concrete 
(stable under load 
up to 1350°C) is made with 





crushed firebrick and 


Ciment Fondu. Ready 


for any purpose in 24 hours 








| 


ALUMINOUS CEMENT 


[ 
i 





LAFARGE ALUMINOUS CEMENT CO. LTD., 73 BROOK STREET LONDON W.1. Tel: MAYfair 8546 


AP|3@ 
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TWIN SCREW SUCTION HOPPER DREDGER “MANDOVI” 
constructed for the 
WEST OF INDIA PORTUGUESE GUARANTEED RAILWAY CO. LTD. 
Dimensions : 175 ft. x 32 ft. x 13 ft.6 ins. moulded. 
Hopper capacity : 500 tons Speed Loaded : 9 knots. 





Why do you use a 
T.V. Belt Dad? 


A tricky question from such a young fellow—at first 


sight. A V-Belt drive however, is a relatively simple 
method of power transmission, but it is important to realise 
that the construction of V-Belts differs enormously. The 
main reason why most people use T.V. Belts (Turners V-Belts) 
for industrial duties, is that the strength of a T.V. Belt ties 
at the neutral axis, which ensures thousands of hours of 
trouble-free running. To sum up briefly—a T.V. Belt gives 
improved performance with considerably reduced maintenance 


costs; childishly simpie—but of first importance to the user. 


V-BELTS 


TURNER BROTHERS ASBESTOS CO LTD ROCHDALE ENGLAND 


THE MARK OF BETTER BELTING é). 


A MEMBER OF THE TURNER & NEWALL ORGANISATION 





il 


DREDGING PLANT 


TO THE LARGEST DIMENSIONS AND 
CAPABILITIES 


PATENT CUTTER SUCTION DREDGERS, PATENT DIPPER 
DREDGERS, BUCKET HOPPER DREDGERS, SUCTION 
HOPPER DREDGERS, HOPPER BARGES, PIPE LINES 
FLOATING CRANES, etc. 





NEW BUCKETS, LINKS, PINS, GEARING, etc., 
supplied for existing Dredgers. 


FLEMING & FERGUSON, Ltd. 


SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND. 
*Phone: Paisley 4121 Teleg. ‘Address : “ Phanix” 


London Agents : Messrs. Nye & Marks, Led., Cape! House, 62, New Broad 
Street, London, E.C.2 


Telephone: Lonpon Wai 4846 





og een en 8 8 8 8 ne ee en no enn nent 2 28 8 ee ee ee 


LOCOMOTIVES 





: 
i 


HUDSWELL, CLARKE 
& COMPANY LIMITED 
Railway Foundry, Leeds 


| © LONDON OFFICE: 
© 14 Howick Place 
* Victoria Street, $.W.1 
TELEPHONS: Victoria 6786 


| BEARING RECONDITIONING 


| ANY SIZE UP TOJI2" SHAFT 
| DIAMETER 





Wheatley & Whiteley 


99, Kirkstall Rd., Leeds, 3 Tel. 3/122 
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improving the circulation! 


| We can do this without causing the slightest rush of blood 
to the head. What happens is that the cars remain in the 
same attitude throughout, thus enabling people to be moved 
from floor to floor in perfect comfort and safety at a rate of 
from 470 to 700 per hour. 
Send for a copy of ‘The Paternoster or Continuous Lift’— 
just ask for Publication 1o0osA—and read how. 


J&E HALL1™ 


A Member of the Hall-Thermotank Group 


Lift, Escalator & Refrigeration Engineers 
DARTFORD, KENT ° Dartford 23456 
LONDON OFFICE: 1o St. Swithin’s Lane E.C.4. 
Telephone: MANsion House 9811 








| 
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the applications of Ermeto 
high pressure couplings 
are practically unlimited 


Where conditions are severe and dependability vital, there 
you may safely specify Ermeto high pressure couplings and flexible hose, 
for hydraulic, air and steam lines. These couplings are supplied 
in a wide range of standard fittings. Non-standard fittings can also 
be supplied to meet your specifications. Technical information 
and our illustrated catalogue are freely available on request. 





BRITISH ERMETO CORPORATION LTD 
HARGRAVE ROAD - MAIDENHEAD -: BERKS - TELEPHONE: MAIDENHEAD 5100 
A member of the ALENCO Group of Companies 
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CONTINUOUS 
PROCESS CRANES FOR 
STEELWORKS ETC. 
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(ABOVE). Clyde-Booth four point sus- an 


pension electric overhead travelling magnet 


With the introduction of higher rates 
of acceleraton and braking on traver- 


crane at Messrs. Colvilles Ltd., Ravenscraig Works. sing and long travel motions, in order 


to get the maximum output from 


(RIGHT) The hook with slip-ring gear for the magnet, 


showing attachment of the four ropes. en ene: Sa: aye 
, cranes with multiple splayed ropes are 
(BELOW) The special four barrel crab. iv epadn cui 





finding favour. 


This type of suspension effectively 
damps out swinging of the load due 


to acceleration and braking forces. 


Clyde-Booth cranes of three and 
four rope suspension design are pro- 


duced to meet these requirements. 






Please ask for 
information on our range of cranes. 








MANUFACTURERS OF 
OVERHEAD TRAVELLING CRANES f 
TRANSPORTER CRANES DOCKSIDE CRANES 

DIESEL RAIL CRANES SHIPS DECK CRANES ETC. 


CLYDE CRANE & BOOTH LTD. 
Incorporating : 
Joseph Booth & Bros., | Clyde Crane & Engineering Co., 
Union Crane Works, RODLEY, Leeds. MOSSEND, Lanarkshire. 
Telephone: Pudsey 3168 (6 lines). Telephone : Holytown 412 (6 lines). 
Grams: “ Cranes,’ Rodley, Telex. Telex 55159- Grams: “Clyde,” Motherwell, Telex. Telex 77443. 
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The new AIRSCREW MINOR FAN is 
the quick solution for most ventilating 
VENTILATING 
problems. Moving more than 450 cubic feet 
of air a minute, it is eminently suitable 
a GRIEVANCE ? 
for many ventilation purposes in industry, 
offices, public buildings and the home. 
An AIRSCREW MINOR is economical, 
quickly fitted, reliable over long periods 
with no maintenance; and low in price. 


Alternative arrangements available 


with circular or square mounting flange 


for panel and duct mounting. 







AXIAL FLOW FAN 


Casing Diameter 10°4”. Depth 3°8”. 
Shaded pole motor; 

1300 r.p.m. consumption 40OW. 

No electrical interference. 
Dynamically balanced rotor runs 

in oversize bronze bearings. 

All steel parts fully rustproofed. 
Can be mounted at any angle. 


Please write for details to: 
THE AIRSCREW CO. & JICWOOD LTD DEPT EG. 


WEYBRIDGE - SURREY: TELEPHONE: WEYBRIDGE 2242/7 
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OODWARL, 


GOVERNORS 





AND 









TURBINES 


DIESEL 
LOCOMOTIVE 
MODEL OF 





P.G. 

GOVERNOR 

This governor is one of many variations of the basic P.G. governor. 
Oil supply self contained. Only two It is used on the engines of diesel-electric locomotives. Movement 
mechanical connections to engine (drive of the engineer's throttle lever sets the governor (electrically or 


pneumatically) for the desired engine speed. 


shaft and fuel linkage). 
The governor then senses whether the engine is carrying more or 


Isochronous operation. Simple com- less load than required for maximum fuel economy at that speed, 
pensation adjustment. Reciprocating and automatically adjusts generator excitation to bring the load 
or rotary fuel linkage connection. to that value. 

For economy and simplicity of installation, the governor can 
Solenoid shutdown and low lubricating have the ies ae poosanes and iniomiior to operate 
oil pressure shutdown with adjustable it mounted as an integral part, though these are often mounted 
time delay to allow normal starting. separately from the governor. 


Thousands of P.G. governors have been in service for many years 
. . + positive proof that they give long, trouble-free operation. 


i licati If you have control problems let us help you. Our experience re- 
specific applications. sulting from 90 years in the governor business is at your disposal. 


Load control timing and rate of change 
of speed setting arranged to suit 








WOODWARD GOVERNOR COMPANY 


ROCKFORD, ILLINOIS - Limited Liability Company incorporated in Illinois 


UNITED KINGDOM BRANCH 


664 AJAX AVENUE, TRADING ESTATE, SLOUGH, BUCKS. TEL.: SLOUGH 26245/6 




















MAIN PLANT: ROCKFORD, ILLINOIS - BRANCHES: FORT COLLINS, COLORADO - SLOUGH, ENGLAND - SCHIPHOL, THE NETHERLANDS 
WORLD'S OLDEST AND LARGEST MANUFACTURER OF HYDRAULIC GOVERNORS EXCLUSIVELY 
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AFRICA (Below) A delicate operation, calling for 
power with accuracy; two Babcock 200-ton cranes 
operating together, lift a 308-ton generator rotor 


into place, at Kariba power station. 


rye eV" 
7 ’ 

iy ys i" 

a 11) ' 


MODERN CRANES WITH A PEDIGREE 


Babcock & Wilcox have been building cranes of all types for 
over 50 years and their overhead travelling cranes, with 
capacities up to 200 tons and spans up to 150 ft., are in 
operation all over the world, serving conventional and nuclear 
power stations, factories, steelworks and covered stores; and 
for outdoor duties in timber yards, storage areas, rail depots 
and gasworks etc. They have been equipped for hook-lifting, 
grabbing, handling bulk loads by skip or ladle; for magnetic 
lifting of ferrous materials, and for special duties in aluminium 
plants and steelworks. 


A STANDARD RANGE OF OVERHEAD 
TRAVELLING GRANES 


The Babcock range includes a series of standard overhead travelling cranes 
—for loads of 20 to 60 tons, spans 50 to 120 ft.—of new design and all- 
welded box-girder construction; with the advantages of strength, reduced 
weight and clean modern appearance. Standardization facilitates planning, 


reduces costs, improves delivery. Ask for Publication 1715. oo 
CANADA Babcock 100-ton and 50-ton overhead 


Wi the Baie C Iter of 
BABCOCK & WILCOX LIMITED (ere ene ee eee Cena Shon 
BABCOCK HOUSE, 209 EUSTON ROAD, LONDON, N.W.1 above; the 100-ton crane in operation. 


C 3 
































J 


y 





T 
Xu 


teem neenann een . ape PO OP TPP APE 





luminium 


A 


duminium 


Ai 


\ 








\ 


{ 











ENGINEERING 27 May 1960 


Over a Ton 


of Aluminium Alloy — 


spun to 
10 ft. ifd x le 


One of a number produced for 
pressure vessels to hold liquid air, 
this 10 ft. aluminium end was spun 
by Harveys on the Rotarpress. The 
12 ft. flat discs needed for spinning 


these ends, which are believed to 





be the largest spun aluminium 
ends produced in this country, 
were formed by butt-welding two 


plates of aluminium alloy together. 


The Rotarpress is one of the large-capacity units in Harveys 
Heavy Fabrication Department. It produces ends up to 15 ft. 
diameter and is adaptable over a wide range of knuckle radii 
and depths. 

The contours of semi-ellipsoidal ends produced by the spinning 
process enable plate thickness to be reduced, and in most cases 
tool costs are eliminated. Enquiries are invited for ends only 
or for complete z 


FABRICATION OF PRESSURE VESSELS. 





(inven 


= 
Ri 





G. A. HARVEY & CO. (LONDON) LTD. 


Woolwich Road, London, SE7 - GREenwich 3232 (22 lines) 





Other Harvey facilities: FABRICATIONS UP TO 120 TONS IN ONE PIECE - HEAVY 
MACHINING AND FITTING - HEAT TREATMENT AND RADIOGRAPHY « STFEL PLATE 


AND SHEET METAL WORK « PERFORATED METALS * WOVEN WIRE * WIREWORK 
HF/7 
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...-almost everyone 
thought of them first 


The Chinese invented everything from writing to rockets....so they say. They may have pipped 
the ancient Egyptians; they certainly used them hundreds of years B.C.. The Romans knew about 
them and used them. As usual, the Greeks had a word for them. Even the Monks of the Middle 
Ages who discovered so many things may well lay claim to the invention of gears. But whoever 
thought of them first, lots of people make gears now. OPPERMANS OF NEWBURY FOR EXAMPLE. And 
as in everything else, some people make things better than others. OPPERMANS OF NEWBURY FOR 
EXAMPLE. Oppermans (of Newbury, you will remember) don’t claim to have thought of gears first; 
but they think of little else now. 


OPPERMANS OF NEWBURY 


OPPERMAN GEARS LTO NEWBURY BERKSHIRE Telephone Newbury 1701 Telegrams Oppigears Newbury 
e 





TXT ELEPRIXGa ~ 


ENGINEERING 27 May 1960 


: Among the many leading 
1 organisations using 
Colt Dual Purpose Fire 
4 Ventilators are: 
Jaguar Cars Ltd. 

de Havilland Aircraft 
3 Co. Ltd. 
: G.E.C. Ltd. 
‘ B.1.P. Chemicals Ltd. 
Rolls-Royce Ltd. 

Dowty Equipment Ltd. 

Frigidaire (Division of 

General Motors) Ltd. 

The Ministry of Supply 


sb ai 








... and your power and light switches and your dangerous wires. 
But how—when a factory is filled with smoke and heat that can kill 
a man in one breath... ? Ask any Fire Chief. He will tell you: 

the rapid removal of smoke and heat is the key to fire fighting. 

It enables him to get at and put out the fire before it can spread— 
and with the least smoke and water damage. Colt Dual Purpose 
Fire Ventilators not only provide an automatic means of removing 
smoke and flames, but also give excellent day-to-day working conditions. 
Hence their widespread adoption by industry. For the full story of 
combined ventilation and fire protection write for the pamphlet 
“Some Aspects of Fire Prevention” by M. J. Reaney, to Dept: T25 


DUAL-PURPOSE VENTILATORS 


Combined automatic fire protection—with day-to-day controlled ventilation 


COLT VENTILATION LTD - SURBITON - SURREY TELEPHONE: ELMBRIDGE o161 (10 LINES) 
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<> NEWION CHAMBERS 


NEWTON CHAMBERS AND COMPANY LTD 


——— Achievements in the 





2 EE 5 
Large castings in Meehanite metal Low Temperature Carbonisation plant. 


Tower purifiers with patented mechanical oxide discharger Inka air preheater 
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Ethylene Tower, 118’ long, automatically welded, fully stress relieved, and X-rayed. 


ENGINEERS OF PROGRESS 


field of heavy engineering 


IRON CASTINGS of all types and sizes in all 
grades of Meehanite metal. 


PRESSURE VESSELS, welded to class 1 Standards. 


AUTOMATIC WELDING, X-ray examination and 
stress relieving. 


HEAT EXCHANGERS including the JNKA Preheater, 
Struthers Wells direct-fired Heaters and indirect 
heating systems. 


NEW TYPES OF HIGH PRESSURE GAS PURIFICATION 
and By-Product Plant, designed by Bischoff K.G., 
of Essen, to meet new gasmaking requirements. 


COMPLETE CENTRAL HEATING SCHEMES with the 
Redfyre Emma Coke Fired Boiler —the most 
efficient coke fired boiler in the world, or with 
the Redfyre Corner Tube Boiler for higher 
temperatures and pressures. 





Steelworks plant—ladles and transportation equipment Redfyre Emma Coke Fired Boilers 


Hydro Refining Pilot Plant at Thorncliffe Struthers Wells direct-fired heaters High pressure gas purification plant to Bischoff designs 
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inwst Aetle, value in the Wrld! 
THE NEW IMPROVED 


Y-TE-MIN , 
WIN 1b a | 


ELECTRIC CHAIN PULLEY BLOCK 


and it made m Britt! 


Years of experience in designing hoists for the whole field of industry in every part 
of the world has enabled KING engineers to incorporate features in the My-te-Min 
Mark il which ease the operator's work and make it particularly suitable for rugged 
Guty. The iatest design advances have resulted in the following star features: 









DETACHABLE LOAD SPROCKETS: No maintenance “*SNIP-SNAP’’ MAINS PUSH BUTTON CONTROL: 
problems with this patented quick-change New type mains reversing switch, fully sealed 
and insulated. 

UNIFIED THREADS: For International standardi- 
AUTOMATIC CHAIN GUARDS: Gives complete zation. 

ere on preeneeae Sgmaet anenaading. FULLY FLEXIBLE LOAD CHAIN: Unrestricted 


; ibility gi i ll 
ELECTRO-MAGNETIC DISC BRAKES: Outstanding flexibility gives maximum safety and allows use 

Hyeyee : : s nef of “built-in” trolleys. High tensile or alloy steel 
reliability combined with simple “one nut 
adjustment. 







feature. 









available. 
IMPROVED HEADROOM: Substantial reduction in 
GREASE LUBRICATED GEAR BOX: Minimum headroom on all models. 


attention required and complete elimination of LIGHT WEIGHT: Reduced weight and size for 
oil leaks. better mobility. 









A COMPLETE RANGE TO SUIT ALL NEEDS 










CAPACITIES SPEEDS PRICES* 
+ ton 30 ft. per minute £65. 0. 0. 

+ ton 30 ft. per minute £69. 0. 0. 

1 ton 15 ft. per minute £80. 0. 0. 

1+ ton 10 ft. per minute £92. 0. 0. 







* Prices for all My-te-Min Mark |i models include new-type pendant mains 
reversing “ Snip-Snap” push button control and Slack Chain Collecting Box. 





Our representative will call on you anywhere in the world. 


Write for illustrated booklet : 


GEO. W. KING LTD. 


ARGYLE WORKS (25/E), STEVENAGE, HERTS. 

















REGISTERED TRADE MARK 
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AYE, 

¥E GET 

A GUID 
STEEL : 
CASTING ae 
FRAE Cy 
FOWLERS  /23 
: CY”) 





Technical brochure from 
John Fowler & Co (Leeds) Ltd, Sprotborough Foundry, Sprotborough, Doncaster 
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THE SAVERY PUMP 
AND MOTOR UNIT 


Adjustable volume type. 
A fixed volume version is also su Ved. 
















The whole range of Savery 
Pumps is British made throughout. 

Let us know your requirements; 
our technical experts will be happy 
to make recommendations. 


—_ 
—_ 
—_ 
- 
Savery Hydraulic pumps are consis- 


tently smooth and precise in operation 





at pressures up to 1,500 p.s.i., and 
running speeds as low as 20 r.p.m. The 
Savery Annular Piston oil pump is cap- 
able of infinite variation between zero and 





max'mum volume. 


THOMAS SAVERY PUMPS LTD., sracesrince st, BIRMINGHAM 6. ast. 1316/7. 
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RUBBER 
ALING GROMMET 


PAT. APP. No. 5255/59 


n to many 
ng problem 










THE EMPIl 
DOUBLE-S 


is the solu 
an enginee 


This grommet provides a thoroughly In the grommets designed for cable entry 


efficient seal. Around the panel hole the 
first seal is effected, while a good, tight second 
seal around top periphery is set up by tension. 


the internal seal is applied within the conical 
section. All grommets can be fitted to various 


panel thicknesses — thus reducing the range. 












THE NEW DESIGNED GROMMET 


SECOND SEAL 





THE NEW BLIND GROMMET 





SECOND SEAL 


\ 








FIRST SEAL 





FIRST SEAL 








FREE FITTED 
In the cable grommet variety the same double pressure 
seal is created, allied to tight seal on various diameters 
of cable. This new grommet gives sound sealing at 
all vital points. 












FREE FITTED 
Note how when sprung into position the grommet 
provides a perfect double seal by its own permanent 
pressures. The angled groove also creates a tight 
pressure hold on the metal plate. 
















In the conventional 
grommet, only one 
thickness of plate 
and only one size of 
cable can be 
accommodated. 

No effective seal 

is afforded by 

the paraliel groove. 






















A useful feature of this cable grommet is that by reason of the 
designed taper of the cable entry and the flexibility of the web, 
a considerable angle of cable entry and a variety of cable size 
are possible. This avoids necessity for special grommets with 
angled bores. 










: R.B.102 
Being produced in a range of sizes 





ENQUIRE 


for Catalogue section 
and detailed 
particulars 





THESE GROMMETS WILL SOLVE 
YOUR SEALING PROBLEMS 








ABLE - BEDFORDSHIRE : ENGLAND 


EMPIRE RUBBER COMPANY - DUN 
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PRESSURE 
VESSELS? 








If you are, you probably already know that Jenkins of 
Rotherham have the capacity, the co-ordinated production and 
advanced techniques successfully to undertake and expedite the 

fabrication of vessels of any design in any weldable metal. 


Welded fabrications and fusion-welded pressure vessels to the requirements R / / 
of Lloyds Class 1, A.S.M.E., A.O.T.C. codes and similar specifications. of O [ ] e r ] a m 


WELDED PRESSURE VESSELS IN STAINLESS STEEL, MONEL, TITANIUM, HEAVY ALUMINIUM AND MILD STEEL 


ROBERT JENKINS & CO. LIMITED ROTHERHAM 


Telephone: 4201-6 (6 lines) 
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In the new 45,000 ton P & O Passenger 
Liner ‘Canberra’, TUFNOL is used for 
the rudder bearings, for the propeller 
shaft intermediate steady bearings, 
and to provide insulation in electrical 


io and electronic equipment through- 
out the ship. Already, hundreds of 
| nr) ships have been fitted with bearings 
of TUFNOL, the strong, hardwearing 
material specially developed for this 


t 3 work. Keep up to date—send for 
further information on TUFNOL. 


TUFNOL liner fitted into one of the Propeller Shaft 
Intermediate Steady Bearings. 


TUFNOL LIMITED PERRY BARR BIRMINGHAM 
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1,000 gall. kettle in £” 
copper. 
Lynx Quasi-arc welded. 


12,000 gallon water 
separator 


WELDED FABRICATIONS 


31 





Stainless steel 
vessel with mild 
steel jacket 





ORDINARY OR EXTRAORDINARY 


STAINLESS STEEL, MILD STEEL, ALUMINIUM 
FABRICATIONS COMPLETE WITH 
VALVEWORK AND PIPEWORK 


METALLIC ARC WELDING 
ARGONAUT AND ARGON-ARC WELDING 
STRESS-RELIEVING AND TESTING FACILITIES 


CLARK 





GEORGE CLARK & SONS (HULL) LIMITED 
HAWTHORN AVENUE, HULL 
Telephone 37654 — Telegrams ‘Clark Hull’ _ 


A MEMBER OF THE NEWMAN HENDER GROUP 





CLARKS CAN COPE 


Clark’s modern methods, efficient equipment, 
unique facilities and practical approach all 
operate to your advantage.... 


Clarks offer you_a unique combination of the most advanced 
equipment and methods with a century-old reputation for 
high craftsman standards on every type of fabrication work. 


Stainless steel, mild steel, aluminium, copper or aluminium- 
bronze... Clarks of Hull will not only give you the practical 
solution to your problem—they’ll deliver a first-class job 
on time! 


Send that enquiry first to Clarks of Hull. 


D2 











HAYLE, CORNWALL Hayle 









Warren-Morrison experience in design and 
production of specialist valves has led to the 


Designed for the widest 
possible range of duties 
they incorporate many 
features appreciated by 
the operator. From a 
safety point of view this 
valve will shut off, even if the diaphragm 
does fail. For convenience, a visible 
position indicator is fitted. From the 
long-life angle the valve is heavily made, 
using only the best of materials and 
workmanship. For the really difficult jobs 

* all-P.T.F.E.’ diaphragms are available; 
another example of W-M. leadership in valve 
design. Electric or pneumatic operation is 
available, of course. 





41 ST. JAMES'S PLACE, LONDON, S.W.! MAYFAIR 9895 





introduction of this range of diaphragm valves. 








“) PIULNIOR 


TUBE BENDING MACHINERY 






% Heavy duty motorised Mandrel Bender, Type MSA6, with robust 
all mechanical drive. 

% Produces full bore bends, free from wrinkling, cold and unfilled 
on standard or short radii. 





% Easily set up for both left-hand and right-hand bending. 
% Variable speed gear-box provides correct bending speed according 
to size and class of tube. 
% Bends up to 6}in. dia. mild and stainless steel tube, 6in. bore gas, 
steam and hydraulic tube and 8fin. dia. non-ferrous tube. 
HILMOR LTD. (Sales and Service) 
CAXTON WAY, STEVENAGE, HERTS. 


| 
| 
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trouble-free 
bunker 
discharge 


The primitive, inefficient method 
commonly used for clearing material 
which sticks in a storage bunker is by 
applying a sledge hammer to the side of 
the hopper. This is a form of low fre- 
quency, uncontrolied vibration. When 
vibration is applied at the correct 
frequency, the correct amplitude and the 
correct point of application, almost any 
material can be satisfactorily dis- 
charged. 

SINEX has the experience with a wide 
variety of materials and a wide range of 
hopper designs to recommend how vibra- 
tion should be applied effectively to solve 
your particular problem. 

The three examples illustrated show three 
different combinations which are typical 
of many applications, but even these, 
whilst using the same type of unit, can 
only be effective if the types of unit them- 
selves are placed in the correct position 
and have the correct frequencies and 
amplitudes of vibration, to suit the 
characteristics of the material to be 
discharged. 

it would pay you, therefore, to make use 
of our experience and to consult us on 
your particular problem. 

Send for relevant details and information 
sheet. 





The 
installation of an 
external vibrator to a steel hopper. 


DIFFICULT 





vibrating reed 
for application where 
external vibration is impractical 
due to structural or other difficulties 
and if the bunker is made of concrete. 


EXTRA-DIFFICULT 


ELIMINATE TIS 
WASTEFUL METHOD 


\ oe 
FREQUENCY UNCERTAIN ™ 


7S ptus DAMAGE TO HOPPER 
& 
DD Z 
the 


AMPLITUDE UNCERTAIN 









combination of 
internal and external 
bunker vibration. Where the 
external vibrator is timed for 
‘on and off’, the vibration frequency, 
on slowing down, goes through the 
natural resonance of the bunker, 
irrespective of load material contained. 


RESULTS UNCERTAIN 


These are some of the many materials which we have handled satisfactorily 
and ensured trouble-free bunker discharge: Pulverised and small coal, iron 
ore, coke, lime, flour, grain, grist, foundry sand, soda ash, cullet, sand, gravel, 
granite chips and all road stone materials. 


Birth, yy YSZ, OHCCE LGU LY tpt ; 





SINEX ENGINEERING COMPANY LIMITED 


Centra Way, North Feltham Trading Estate, Feltham, Middlesex. 
Telephone : Feltham 5081 (5 lines) Telegrams : Sinexvibro Feltham. 


ASSOCIATED COMPANIES IN PARIS BRUSSELS AND ZURICH. 
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and rail- 


33 


Steel from stock 





= oistrisutors oF (#) DEXIQN storren ances 
(Enquiries should be addressed to the Dexion Dept.) 












TELEPHONE: 1750 (7 LINES) - 





Typical of robust L.E.H. design, 
these hydraulic furnace pushers are 
ideally suited to steelworks duty 
where unfailing reliability 

under arduous conditions 


is of prime importance. 








The pusher shown in the upper illustration has a 





cast frame. That in the lower illustration, shown 





with a self-contained, remotely controlled hydraulic 


unit, has a frame of welded fabrication. 








THE LEEDS ENGINEERING & HYDRAULIC CO., LTD. RODLEY, LEEDS. 


sure you 


eunes AUSTIN & SONS (cewssver) LTD. 


STEEL STOCKHOLDERS 


THORNHILL IRON & STEEL WORKS DEWSBURY YORKSHIRE 
TELEGRAMS : 





Tel. Pudsey, 2859. 


receive our 
STOCK LIST by sending your name and the 
name and address of your Company to DEPT.S.L.R. 


AUSTINS / 


MONTHLY 


S Gi / 


16 


AUSTINS DEWSBURY TELEX Coesrastiaace one 


LONDON OFFICE: KIRKHAM HOUSE, 54A, TOTTENHAM —_ ROAD, LONDON W./, 
TELEPHONE : MUSEUM 1064 











DESIGNERS AND 





MANUFACTURERS OF 






HYDRAULIC 
EQUIPMENT 
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TECALEMIT Adon TUBING 


ACHIEVES 
WORLD 
SUPREMACY 


Tecalemit, pioneers of extruded nylon tubing, owe their present 
supremacy in this sphere to the most exacting research, testing 
and development in co-operation with the producers of the raw 
material. Tecalemit have now achieved marvellous limits of 
precision in extruded nylon tubing—limits unequalled and in- 
deed unthought of previously—an exclusive technical triumph. 


Flexible and rigid Tecalemit nylon tubing now outperforms metal, 
other plastics and rubber for industrial and automotive oil and 
fuel lines. Tecalemit Tubing is fitted as standard by such great 
names as Aston-Martin, Austin, Ford, International Harvester, 
Jaguar, Massey-Ferguson, Rover and many large industrial 
users—including, of course, Tecalemit industrial lubrication 
installations. 


Tubes of precise inside diameter of 3” and less have proved under 
test to be unharmed by 


1,100 vibrations per minute at 250°F and 45 p.s.i. for 700 hours 
immersion in Derv at 212°F for 200 hours 
air temperatures of 1—178°C 


tensile strains of 100 Ib (after being dry-air aged at 212°F) 


And they save up to 50% in initial cost! 


Tecalemit Nylon Tubing almost halves fitting times; is free of 
internal abrasive scale; resists shock, even below -70°C; resists 
most solvents, corrosion and fungal attack; is unaffected even 
by strong ultra-violet light, and form-stable over a wide 
temperature range. 


For full particulars write to: 


TECALEMID iro. cates « > 


PLYMOUTH - DEVON 





N © W ; TECALEMIT HIGH PRESSURE 

2 NYLON HOSE 
Folicwing in the great tradition of Nylon Tubing, Tecalemit 
present a new High Pressure Nylon Hose. More durable, flexible, 
lighter, stronger and more stible than any other hose on the 


market. And highly competitive in price! Ask for details when 
enquiring about Tecalemit Nylon Tubing. 
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Fw Woven Wire 
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BRITANNIA WORKS 
WARRINGTON + ENGLAND 


?.0. BOX 22 
Telephone: WARRINGTON 3240/1 Telegrams: GREENINGS, WARRINGTON, TELEX No. 62195 
Also: BRITANNIA WORKS, HAYES, MIDDX. Telephone: HAYES 3961 Telegroms: GREENINGS, HAYES 


NG54 





NORRIS BROS. LTD, 


DESIGN, DETAILING 
DEVELOPMENT 


Ail 


TECHNICAL 











INVESTIGATIONS 
& REPORTS, 
STRESS ANALYSIS, 
MODEL MAKING 


The d devel: 
U CAMPBELL'S “BLUEBIRD” wes 
8 special project undertaken by 


53 VICTORIA STREET 


TEL. ABBEY 613 











The 
perfect 
Joint 
compound 
for 
all 
screwed 
pipe 
a joints 
also for: Vee-Reg Valves 

Velan Steam Traps 

and all pipe-line accessories 
Write to == 


The British Steam Specialties 


LIMITED 
Fleet Street, Leicester 
— and Depots — 
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ou can 
fit and 
forget” 


W. FEARNEHOUGH LIMITED 


Garden Street, Sheffield 1 Tel: 23247 Telex: Sheffield 54143 


Established 1832 
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Clever stuff ? 



































Bort at Vickers. 

All types of extrusions 

in brass. Fine limits, 

good quality, quick delivery. 


Write or phone 
for information to: 


Non-Ferrous Metals Department 
(Division 6 ), 

Vickers-Armstrongs (Engineers) Limited, 
Elswick Works, 

Newcastle upon Tyne. 

Telephone: 33101 


Brass extrusions by V&FGKERS 


Vickers-Armstrongs (Engineers) Limited 


inne torts 





TGA EN36C 
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in quality 


USE 


ENERGOL 


INDUSTRIAL LUBRICANTS 








Distributed by 
THE POWER PETROLEUM COMPANY LTD 


76-86 STRAND - LONDON W.C.2 (Branches and Depots throughout the country) 
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ot us 


whether it’s 
valves or valves 
...the best are made from 


LOW MOOR 


stainless and 
heat resisting 


STEELS 


Full technical details for any specification will be supplied on request 





LOW MOOR ALLOY STCEL WORKS LTD. LOW MOOR BRADFORD TEL. BFD. 7733! (9 LINES) FOR ALLOY @ SPECIAL STEELS & SUPER HIPERM FOR EXTRUSIONS LOW MOOR FINE STEELS LTD. 
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© OR 
BULK STORAGE 
OF LIQUEFIED 
GASES* 


1 LiQuiD 
NITROGEN —196°C 


* LIQUID : 
™ PROPANE —45°C 


* LIQUID 
OXYGEN —183°C 


=< rer * LIQUID 
a METHANE —161°C 


The first 1,000 ton liquid methane tank to be used in this country, insulated 
and double skinned storage spheres and tanks for liquid oxygen and liquid 
nitrogen, are examples of the experience and skill of Whessoe in designing 
and building large tanks or vessels for the bulk storage of liquid gases at 
extremely low temperatures. 


If you have a project which requires the low temperature storage of 
gases in bulk, consult Whessoe. 


DESIGNERS AND FABRICATORS OF CHEMICAL 4 ALLIED PLANT 


WHESSOE LIMITED - DARLINGTON and LONDON - Tel: Darlington 5315 - ABBey 388! 
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HEAVY STEEL PLATE 
MANIPULATION 
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COLD—AND IN A VERTICAL POSITION 


HUGH SMITH 


Direct-acting 
Plate Bending Presses 


offer distinct advantages in cost, 
convenience in operation, speed 
and efficiency. 


BENDS PLATES UP TO 3" THICK 


This machine is of relatively low capital cost but has a perfor- 
mance much superior to conventional types of plate bending 
rolls, and is also dual purpose in that it will both bend and flange 
even the heaviest plates used in boilermaking and general 
fabrication. The powerful direct-acting rams can be brought to 
bear close to the plate edge, which eliminates pre-setting. 


We will be pleased to provide technical information and 


performance figures. 


HUGH SMITH & CO. (POSSIL) LTD., 


Hamiltonhill Road, Glasgow, N.2. 
POSSIL 8201-2-3 “POSSIL, GLASGOW” 


ee 
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Design that solves 
filtration problems 













THE ROVAC ‘ENDFLOW’ FILTER 


e Arrangement of filter plates reduces stress and increases 
working life. 


e Replaceable panels save time and materials in maintenance. 


e@ Many small capacity liquor channels improve separation of 
mother and wash liquor. All pipes readily accessible. 


e Sectional construction gives ease of transport and on-site 
assembly. 


e Indented or corrugated filter plates and absence of backing 
cloth reduce ‘blow-back’. 


Please write for full details of Rovac Endflow, Cell and Disc Filters which are 
available in a range of sizes and designs to meet all filtering requirements. 


ROVAC is a registered trade name of International Combustion Products Limited. 


IONAL COMBUSTION PRODUCTS LIMITED 


INTE 


NINETEEN WOBURN PLACE, LONDON, W.C.I TELEPHONE: TERMINUS 2833 WORKS: DERBY : 





Member of Atomic Power Constructions Limited. One of the British Nuclear Energy Groups 


TGA OVA 
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Fescol certainly started 2 6/ 
more than something... | /ssslaeseee"| === 
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When London’s buses looked like this and catered 
more for health than comfort, FESCOL 
pioneered their process for the electro-chemical 
deposition of nickel for building up worn 
engineering parts. Two years later, in 1922, 
FESCOL again led the way with the deposition 
of hard chromium and have now perfected the 
deposition of hard chrome on light alloys. The hi a — 
FESCOL process has saved industry hundreds ‘ie AAG 
of thousands of pounds by restoring worn 
components to their original dimensions. The 
process protects new products against 
corrosion and provides a hard, long-wearing, 
low-friction surface. Are you up-to-date with 
the full range of engineering components 
that can be FESCOL-ized in Chrome or 
Nickel? For further information please 
write for publication EG.7 
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ST HEAVY NICKEL DEPOSITION 
was pioneered by FESCOL in 1920. 


ST HARD CHROME DEPOSITION 
was introduced by FESCOL in 1922. 


and 
HARD CHROME DIRECT ON 
NO LIGHT ALLOYS 


FESCOL LIMITED - NORTH ROAD - LONDON N7 


Branch Works at 
Established 1920 Port Glasgow, Huddersfield, and Brownhills, Walsall 





Sole Licensees for Australasia: De Havilland Aircraft Pty. Ltd., Milperra Road, Bankstown, N.S.W. 
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IN EVERY 


INGOT: 


. .. cast from the furnaces of the 
Osborn group of Companies, cumu- 
lative experience from generations of 
craftsmanship is combined with 
modern research and technology to 
produce steel of superlative quality. 
A wide range of high-speed and other 
special tool steels is manufactured 
and many other products including 
steel castings, forgings and engineers’ 
cutting tools are produced within the 


same organisation. 


STEELMAKERS 
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The solution to 
alignment problems 
and for transmitting 
motion at varying 
angles. . 


FIM Zutace ROSE 


SPHERIGAL BEARINGS AND 
SPHERICAL BEARING ROD ENDS 


Eleven 


DIFFERENT TYPES OF ROD ENDS 


The principle of these units is a single ball oscillating in a 
suitably made housing. 


Heim Unibal rod ends are made with B.A., B.S.F., Unified 
and American threads, male or female, up to { in. 





Rose rod ends have B.A., B.S.F., Whitworth and metric 
threads, male or female, up to ¢ in. 


Spherical bearings have ball bores of 4 in. to 2 in. diameter. 


There is bound to be a rod end or spherical to suit your 





application. 


Most of these units may be released by our own A.I.D. or 
A.R.B. inspection organisation. 





DIFFERENT KINDS OF 
SPHERICAL BEARINGS 





Full dimensional details are given in the catalogue obtainable 
free of charge upon‘application to 


ROSE BROTHERS (GAINSBOROUGH) LIMITED 


Bearings Division, Gainsborough, Lincs. 
Telephone: Gainsborough 2231 (8 lines) Telex: 5641 





ENGINEERING 27 May 1960 





HEAVY DUTY 
ROLL TURNING LATHE 

























Specially designed for turning chilled iron and 
steel rolls, this new Swift Type RL2! lathe incorpor- 
ates the most up-to-date features to ensure accurate 
production of work over a long period of service. 

The drive is by means of a Ward-Leonard Set 
with an 8 to | overall range. The headstock illus- 
trated on the right is a powerful all-geared type 
which, in conjunction with the 100 h.p. D.C. variable 
speed motor provides an overall speed range from 
$ to 48 r.p.m. 

The slides are arranged to traverse past the 
tailstock so that for finishing cuts the left-hand 
saddle can be traversed the full length of the roll. 
The saddle and apron units have self-contained 
drives and thus the conventional feed box and 


shafting are eliminated. 


GEORGE SWIFT & SONS LTD. 


HALIFAX - ENGLAND 
Member of the Asquith Machine Tool Corporation 


MAXIMUM 
DIAMETER 
ADMITTED 


42” 


LENGTH 
OF 
BED 


30’ 9” 


Sales and Service for the British Isles 


DRUMMOND-ASQUITH LIMITED 


Member of the Asquith Machine Tool Corporation 


ADMITS 
BETWEEN 
CENTRES 


18’ 0” 

























SPINDLE SPEEDS 
IN CONJUNCTION WITH AN 
8:1 VARIABLE SPEED MOTOR 


2 to 6r.p.m. 3 to24r.p.m. 
14to22r.p.m.6to48r.p.m. 





KING EDWARD HOUSE, NEW ST., BIRMINGHAM Phone: Midland 3431. Also at LONDON Phone: Trafalgar 7224 & GLASGOW Phone: Central 0922 








5392 
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This label will 
tell your Customer 


This label is part of what will be a nation-wide scheme, to guide every user of 
plated products. It means that the plating is carried out to meet the thickness 
requirements of the new British Standard 1224:59. Because the nickel provides 
most of the resistance to corrosion, the standard requires minimum thickness of 
the metal for various conditions of service. The labels are coloured Green, Blue 
and Red, to indicate the three gradings of the British Standard. 

















if you are a manufacturer Xe KH KEK KH KE EK 
3 Please send us your booklet ‘CONFIDENCE IN PLATING’ » 

It will pay you to display the label of plating quality on with details of how we can join the scheme. 

your goods. Send for a copy of our booklet ““Confidence in * NAME * 

Plating” which describes the scheme in detail and explains 3 ADDRESS * 

how you can join. The use of these labels on good quality 

plate will add extra confidence in the quality of your products, *K oa 


COMPANY AND POSITION 








EER/MC4/5 so 
THE MOND NICKEL COMPANY LIMITED 


THAMES HOUSE - MILLBANK: LONDON sw1 *K*KeKeKeKeKeKeKXeKXe XX OK OF 


TGA MC4 
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Helicon geared motors and co-axial geared units 
are new...and all the better for being made by 
David Brown, the firm with 100 years’ experience 
of gears. That means greater accuracy more reli- 
ability with less maintenance — in fact a quiet, 


compact, sturdy, quality product. 


There is a booklet No. F. 444.3 waiting for you. 
It tells about the range of units covering 34 


standard ratios for any drive up to 40 h.p. Write 


YEARS 
1880-1900 


for it to-day. 


RADICON DIVISION 


PAR. WO RB: 'S:, 


CO-AXIAL GEAR UNIT WITH 


BASEPLATE MOUNTING GEARED MOTOR UNI 


CO-AXIAL GEAR UNITI 


geared motors and co-axial geared units 


DAVID BROWN 


An alliance of engineering specialists in gearing, machine tools, castings, 
automobiles, agricultural tractors and machinery 


THE DAVID BROWN CORPORATION (SALES) LIMITED 


HUDDERSFIELD Telephone: 3500 








, 
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say 
HOLROYD 
first for 

worm gears 
and gearboxes 


1OHN HOLROYD & CO. LIMITED - MILNROW - LANCASHIRE 
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If there 
were a Holroyd 
motto, it would be ‘do 
it ourselves’. Almost 100 
years’ experience in machine 
tool and gear production has 
enabled us to build up a sound 
technique for manufacturing worm 
gears. Nearly all the operations of 
manufacture and inspection—of both 
gears and cases—are carNed out by 
methods of our own. (We say ‘nearly’ all 
because if we come across a machine or 
process we think might help us, we don’t 
hesitate to snap it up!) And we don’t believe 
in making things in dribs and drabs, so we 
always have a fine stock of standard worm 
gears and gear units. This helps to keep 
prices low and delivery quick. We also do a 
lively business in spur, helical, and bevel 
gears; special machine tools; helical rotors 
for compressors, meters, and pumps; 
rotor manufacturing equipment ; rotor 
timing gears; and Holfos centrifugal 
castings and bushes. We use centri- 
fugally cast Holfos Phosphor Bronze— 
a material of our own development— 
for all our gear wheels. It was used 
in the Holroyd worm gear which 
set up the World Record— 
— still unbeaten !— on the 
Daimler - Lanchester 
Worm Gear Dynamo- 
meter at the N.P.L. 
in 1931. 
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SULZER 


Labyrinth 
Compressors 


SULZER BROS. (LONDON) LTD. 


31, Bedford Square, London, W.C.1 
Telephone : MUSeum 7890 


Oilfree 


49 





Sulzer Dry-Piston compressors are 





suitable for all gases and have many 
advantages over the conventional 
lubricated reciprocating compres- 
sors. Gas cannot be contaminated. 
Chlorine compressor photographed 
by kind permission of Imperial 


Chemical Industries Limited. 
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OF NEW, REBUILT 
AND SECONDHAND MACHINERY 
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Wards are the people to go to for modern machinery. 
Four large depots handle continually changing stocks of 


‘ new, rebuilt and secondhand machines. Your require- 


ment is most likely in stock now. Ring, write, or call 
at the nearest depot, or send for the ALBION 
MACHINERY CATALOGUE it will give an idea how 
big and comprehensive is the range WARDS can offer. 


THOS. W. WARD LTD 


ALBION WORKS SHEFFIELD 


PHONE: 26311 (22 LINES) GRAMS: FORWARD SHEFFIELD 
LONDON OFFICE: BRETTENHAM HOUSE, LANCASTER PLACE, STRAND, W.C.2 
TEL. TEMPLE BAR 15i5 
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Machinery Showrooms also at : 


THAMES ROAD, SILVERTOWN 
LONDON E.16 
PHONE: ALBERT Dock 2841 


GIANT'S WHARF 
BRITON FERRY 


PHONE: 3166 
GRAMS: FORWARD BRITON FERRY 


FORE STREET, SCOTSTOUN 
GLASGOW, W.4 
PHONE: ScoTstouN 8083 
Grams: WARDSMAN GLASGOW 
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built by 


A Francis 

water turbine 
designed by Boving 
and Company Lid 


2, 








BROTHERHOOD 


Peter Brotherhood Ltd. 

have the capacity, backed by skill 
and experience, to 

build prototypes, pilot plant and 
full scale production 

machines for new projects 


or enterprises. 


PETER 


BROTHERHOOD 


PETERBOROUGH ENGLAND 


P4683 
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INTRODUCING THE 
MECHANICAL 
L P6 LUBRIGATOR 


During the last 60 years, Wakefield lubricators have kept 
abreast of the changing needs of industry. The DP 60 represents 
the experience of these years. It is an instrument of 

precision for feeding oil against pressures up to 1000 P.s.i. 

It can be operated by the plant it lubricates on reciprocating 
or rotating drive. The flow of oil is automatically 





controlled by the ‘start-up and cut-off’ of 
the machine. Efficient lubrication is combined with 
economy in oil consumption. 


ADVANTAGES OF THE DP 60 


Welded steel construction gives strength with low weight ratio. 





Each feed can be regulated independently. 


Complete pump unit can be removed and replaced in one assembly. 





Patented quick release cap minimises oil contamination. 


Up to 32 feeds can be fitted. 












































Large oil reservoir ensures long working periods between 
topping-up times. 











Built-in perspex oil gauge on the oil reservoir. 
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WAKEFIELD 


INDUSTRIAL LUBRICATORS 


ae ON MRE, See Oe ae pe ee ee ee ee ee ee ee 


PLEASE SEND ME A COMPLIMENTARY COPY OF 
THE DP 60 BOOKLET 


Ask for our DP 60 booklet. Send us the coupon To: Dept. P. D. Wakefield-Dick Industrial Oils Ltd., 


: : Castrol House, Marylebone Road, London, N.W.1. 
and we shall be pleased to mail you a copy with 


full DP 60 details — by return of post. 


NAME 
ADDRESS 


Guamacmaad 
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of the Location of 
Industry and University 


ORKING away quietly in the back- 

ground, yet exercising an important 
influence over the plans for the develop- 
ment of education in the United 
Kingdom is the Joint Advisory Com- 
mittee on Engineering Education. This 
is the committee of the Institutions of 
Civil, Mechanical and Electrical Engi- 
neers which is concerned with common 
problems of education and training. 

The committee was asked last year by 
the University Grants Committee to 
state their views on the need for new 
university institutions in Britain. The 
annual report of the Institution of 
Electrical Engineers now recalls. that 
the committee’s reply included the 
observation that it felt its opinion on the 
inclusion of engineering faculties in 
new universities should be reserved until 
the locations had been decided. 

The committee did not feel, even when 
an engineering faculty was included, that 
there was any necessity for the uni- 
versity to be close to a centre of industry. 

Just how far-seeing is this feeling? 


It requires no especially long memory | 


to recall a string of influential voices 
urging that the best brains of industry 
should somehow be brought into the 
lecture room. 

From the student’s angle it is pro- 
bably better that his undergraduate 
days should be spent in surroundings 
blessed with more calm than the busy 
streets and high noise levels of Bir- 
mingham or Newcastle. 

The position is entirely different if 
engineers doing the most advanced 
work, or other hard pressed men from 
industry who may have something to 
contribute, are to be brought into the 
undergraduate’s world. Such men are 
more short of time than any other 
thing. 

They may, given a workable system, 
one day be keen to devote time to 
preparing their material, and a lecture 
period to putting it over. It will be a 
serious discouragement if the rest of 
the day has to be written off to travelling. 

In the interest of industry-university 
understanding and cooperation, the 
siting of the new institutions cannot 
but influence the future character of 
their relationship. 


Computers and 
Status Symbols 


Work expands so as to fill the time 
available for its completion, whispers 
Parkinson. As digital computers take 
an infinitesimal time to get a job done, 
work will have to expand infinitely to 
fill the machine’s voracious appetite. 
Frightful consequences. 

The Royal Navy has just ordered a 
very large computer to mechanise the 
stock control of electric and electronic 
components. The ominous sentence 
“later the machine may also be used 
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official spokesman. One has little doubt 


for the machine to do. 

There are problems of convoluted 
mathematics that a computer can handle 
with incredible speed and accuracy. 
But there are three essential steps 
definitely outside the machine’s present 
capability: to decide when to use the 
computer, to gather information, and 
to evaluate the answers. 

The first item is an executive decision 
no different from thousands of others. 
The second step requires trained 
specialists and may involve man-hours 
out of proportion to any benefit from 
the results. The third step is often 
misunderstood: evaluation is also an 
executive decision coloured by human 
temperament, regardless of the anti- 
septic process through which the 
information has been passed. 

There is a real danger that possessing 
a computer will become a status symbol 
of corporations comparable to wall-to- 
wall carpeting, or a secretary with an 
American accent, on the executive level. 
The pride and fanfare accompanying 
each computer purchase points in that 
direction. But while carpets are cheap 
and secretaries disposable, a computer 
may be the most expensive single piece 
of equipment in a company’s inventory. 

A computer cannot be grafted on to 
an organisation, it must be part of it. 
Work cannot be allowed to expand to 
fill the available computer time, no 
matter how many hundreds of pounds 
are lost through every idle hour. The 
work must be there, waiting, before a 
purchase order is signed. 


Fusion of Europe’s 
Electrical Manufacturers 


People, even engineers, may be national- 
ists at times, but there is nothing so 
limited about electricity. Nor, appar- 
ently, about electrical appliance manu- 
facturers. 

While the Outer Seven trading area 
of Europe seems to come no closer to 
the Inner Six the equivalents throughout 
Western Europe of BEAMA have come 
together. 

At the invitation of BEAMA (the 
British Electrical and Allied Manu- 
facturers’ Association) the Conseil 
Européen de la Construction Electro- 
Domestique called together in London 
manufacturers from its own affiliates; 
Germany, France, Italy, Belgium, the 
Netherlands, the United Kingdom and 
Switzerland. Representatives of the 
industry in Sweden, Finland, Denmark 
and Austria joined in informal dis- 
cussion. 

The swiftly achieved result was that 
all these countries and Norway were 
invited to join the Council, so forming 
one electrical manufacturing group for 
Western Europe. 

The development of the industry 
cannot but benefit from so authoritative 
a group to iron out technical, financial 
and tariff matters, and represent them 
in the endless trade discussions in Bonn, 
Luxembourg, London and the rest. 

Some days before the appliance 
makers reached their European agree- 
ment, the Engineering member of the 
Central Electricity Generating Board, 
Mr. E. S. Booth, opened the Ferry- 
bridge B power station, at Knottingley, 
Yorkshire. Back in 1927 the 20 MW 
generators at Ferrybridge A were the 
largest of their type in Britain. Now the 
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ating sets now have an optimum 


that in no time at all there will be plenty | efficiency of 324 per cent, compared with 


214 from those of the 1927 A station. 

This improvement is equal, for a 
station the size of Ferrybridge B, to a 
yearly saving of £1 million. 


of Piping, People 
and Produce 


Changes in social habits, movements of 
population, affect the engineering of our 
cities. New forms of transport, new 
methods of distributing the raw mate- 
rials of life and commerce must follow 
from any variation in our living patterns. 

A forward looking American, Mr. 
Victor G. Raviolo, executive director 
in the Ford Motor Company of Michi- 
gan, speaking before the Institution of 
Mechanical Engineers last week on 
automotive development trends in the 
USA, foresaw changes in city structure 
that could well apply to Britain. 

There had, he said, been a geographi- 
cal shift in the location of the United 
States population; but in spite of 
mushrooming suburban growth, city 
populations continued to expand. 
People were in fact returning to the 
city centres. New industrial factories 
had been located in the areas between 
city and suburb without regard for 
public transportation. The super high- 
ways had attracted new industries be- 
cause of the convenience of automobile 
and truck transportation. A_ fresh 
pattern was emerging: a city centre as 
the financial and cultural focus, a belt 
of light industry, concentrations of 
heavy industry and residential suburbs— 
all knitted together by super highways. 
But so far the Americans had failed to 
provide or to plan for green belts, as 
Britain had. 

On this basis he predicted a further 
transfer of commuters from public to 
private transport; already in many 
large cities 60 per cent (in Los Angeles 
95 per cent) of all travel was by auto- 
mobile. He also foresaw the use for 
inter-city travel of 400 m.p.h. “ Leva- 
cars ’’—high-speed propeller-driven pas- 
senger vehicles supported on aluminium 
rails by air-bearing pads. 

But more vehicles cannot be the 
ultimate solution. Queueing theory, 
treating goods and passenger communi- 
cations in terms of pipeline problems 
were put forward at the British Institute 
of Management’s transport conference 
as ways of tackling congestion. With 
the new concentric pattern of industrial 
and human concentration, there may 
also be a vast expansion in the use of 
pipeline distribution systems for goods 
and energy. Pneumatic and hydraulic 
power, fuel, heat and consumer produce 
may one day be on tap. There is even 
talk of piping fish and strawberries. 


Steel Industry Facing 
a Double Challenge 


With a heavier demand for its products 
than ever before the steel industry is 
more active in expansion and renewal 
than in any previous period. 

But overseas a steelworks is as much 
a status symbol for a new nation as a 
(subsidised) cargo fleet. The estab- 
lished foreign steel producers are 
sharpening up their efficiency and 
expanding their capacity. Concrete, 
aluminium, timber and plastics are all 
serious competitors. If the railways 











| for other types of Admiralty office | 100 MW units of Ferrybridge B are the | start using hovercraft the demand for 
work” is the unwary flourish of the | most modern in service. The gener- 


special steels would not rise as fast as 
the decline in the use of rails. 

How will the steel industry make 
out? 

A vital factor will be price and Mr. 
Richard Summers, president of the 
British Iron and Steel Federation, says 
in his annuai report that technical 
developments now under way should 
bring stable or even reduced steel 
prices over the next decade. 

After the decade of the fifties, whose 
last three years saw the industry's 
capital spending around the £100 
million mark, the note picked out by 
Mr. Summers for the sixties is not one 
of wide general expansion but of close 
adaptation of the finished steel output 
to the market. Sweeping changes, 
particularly in the use of oxygen and 
of electric furnaces, are already begin- 
ning to change the methods. 

Grewing demand is obviously coming 
from the motor industries, and is fore- 
seen, too, from general engineering. 
It is the second of these that will mean 
so much flexibility in the steelworks to 
produce to increasingly highly defined 
requirements. Markets like mining and 
the railways are shrinking at home. 
Unless the rate of ship replacement 
should make a totally unexpected move 
there seems little reason to expect a 
serious improvement in the demand from 
the shipyards. 

For all that steelworks arise in 
advancing territories abroad, on a 
basis of World Bank, United Kingdom, 
United States and Soviet assistance, 
the BISF expects that prospects for 
direct steel exports will be favourable. 

And the price will still be the key 
without which the other advantages, 
quality, delivery dates, and so on, will 
be unavailing. 


and the Anglo-French 
Channel Power Link 


Work has begun on the cross-Channel 
cable link between the electric power 
systems of Britain and France, and there- 
fore, since France is already linked to 
Germany, Belgium and Spain, between 
Britain and Europe. The idea has been 
under consideration for eight years. 

The immediate benefits are that as the 
peak demand times are different in 
England and France, the amount of 
plant needed to meet peak loads can be 
reduced. The overall operating effi- 
ciency increases accordingly. Since sea- 
sonal peak demands also occur at 
different times the effect is amplified. 
French hydro-electric plants (they pro- 
duce half France’s supply) can run at 
optimum output continuously and ther- 
mal stations will make up the difference. 

For both technical and economic 
reasons the link will carry direct current. 

Facts and figures: the estimated 
cost of the link and equipment is 
£4,600,000. The extra British generat- 
ing capacity required if the link were 
not there would cost about £8,000,000. 
And there would of course be the 
running costs as well. The net annual 
saving that the link will make to 
Britain is quoted as £250,000, which 
certainly seems worthwhile. 

Plant required will be mercury arc 
mutators and convertors at Lydd and 
Boulogne; the control equipment and 
the two 30 mile lengths of paper insu- 
lated solid cables. The work is being 
exactly halved—each country is respon- 
sible for the shore installation and half 
of each submarine cable. 
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Future for Plastic Pipe Looks Bright 


Battle is waging between mak- 
ers of pipes. The reason? To 
gain confidence of the user 
industries such as water, gas 
and chemicals. Not only is 
this being waged by makers 
of traditional pipes against 
makers of plastic pipes, but 
aiso among makers of various 
plastic piping themselves. 


C= of swords in the battle for acceptance 
of new materials for pipes is not often 
heard. But this is only because many suppliers 
of raw materials cover a wide range of materials. 
Shell Chemicals, for instance, ICI, and the 
companies which make up Distillers, are all 
able to supply both pvc and polyethylene as 
well as new plastics if they are called for. Many 
metal manufacturers of pipe are now producing 
plastic pipe as well as metal. Be honest about it 
—they’re safeguarding their interests—where 
plastics are causing quite a stir. 

For low pressure piping, pvc and high and 
low density polyethylene are the main con- 
testants. Pvc is getting the raw deal at the 
moment in the United Kingdom. Much com- 
parison has been made between the successful 
market for pvc pipe on the Continent and the 
not so exhilarating one in this country. Is 
anything wrong with the attitude of engineers 
in this country? Basically nothing. Pvc had 
a flying start on the Continent, where mani- 
pulation of the rigid grade was brought to a 
high standard in Germany during the Second 
World War largely because of the scarcity of 
other corrosion resistant materials. But the 
Continent didn’t have polyethylene. In this 
country, the opposite was true: we have poly- 
ethylene before we had pve, certainly in a grade 
which was suitable for flexible or high impact 
piping. In 1953 the British Standard for poly- 
ethylene piping was issued, and it is only now 
that one for pvc is on the way. During the last 
seven years polyethylene has been very widely 
accepted, especially for agriculture and tem- 
porary land lines. It is doubtful if pvc will 
ever oust polyethylene from its favoured position 
of acceptance. There is certainly at the moment 
no cost advantage. 

Polyethylene.—Let’s outline the market: poly- 
ethylene has several important uses, the largest 
being for domestic and industrial cold water 
services, and for agricultural water supplies for 
irrigation and drainage. Since 1949 some 
20 million ft of polyethylene piping has been 
used for these purposes. More than half, about 
55 per cent, is used for agricultural supplies, 
about 40 per cent underground for domestic 
services, and about 5 per cent is used above 
ground for domestic services. British Standard 
1972:1953 deals with use of polyethylene for 
coid water services and includes a useful code 
of practice for fitting. 

This is a commentary on success within the 
terms of reference “ for cold water use.”” A great 
deal of pipe is used, however, for other purposes 
including gas, chemicals, and effluent. At the 
time of a questionnaire sent out by the Water 
Research Association in 1958, at least eight 
undertakings did not allow polyethylene to be 
used underground because of the risk of gas 
contamination. For this, and other uses, 
especially in sizes above 2in diameter, pvc is 
a winner. 

Pyc Grades.—Two years ago a high impact 
grade of pvc was introduced by British Geon, 
called RA170. This was given enormous pub- 
licity, but has not been accepted as much as it 
could have been. A material was also developed 
from which to make moulded fittings with high 
impact strength and free from cracks, a task not 
easy to perform at the time. It was felt then 
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by some, that improvements in extrusion and 
moulding techniques in rigid grades, would make 
the high impact. grades unnecessary, and this 
looks as it it is proving true. The grade offered 
by Sheli Chemicals, for instance, has no nitrile 
rubber or similar modifiers and can be classed 
as a rigid pve. 

Standardisation of pvc pipe has been a slow 
process. Any raw material maker’s problem is 
to get people to try his product to gain experience 


which can be built into a standard. Encountering 


prejudice or tradition can severely hamper the 
process. The manufacturer is forced to set an 
example in use himself. This is not irrelevant— 
it happened with pvc. However, a British 
Standard is now in draft form and the British 
Plastics Federation have already laid down 
specifications for pvc pipe. 

A supplier of pvc comments that its use in 
piping is at the turning point but believes that 
until the price of pvc and pipe is reduced, 
progress will be slow but steady. 

Lack of Performance Data.—Pvc has _ its 
oddities: say it is prejudice which has held up 
acceptance if you like, but part of the reason is 
that reliable data is only just being collected to 
answer the questions “how does it age?” 
“is pvc toxic?” “‘ what is the life of joints?” 
and “ what wall thickness is required for what 
pressures ?”” 

The amount of work on fracture is large and 
industry in this country now says it is in a good 
position to advise on choice of pressure ratings 
for various types of pipe sizes. 

Shell have been working on modifications to 
their pvc formulations for the past two years. 
On the question of ageing, they have been 
accumulating test data and have improved on 
earlier apparatus. They now think they can 
predict the ageing properties of pvc with 
accuracy. 

On the question of toxicity, there is a growing 
school of thought that the Dutch approach to 
this problem is likely to gain ground, namely, 
that it is immaterial what is in the pyc compound, 
and it is much more important to consider what 
is extracted into the water in service. Toxicity 
in pve arises primarily from lead oxide which is 
used for heat stabilisation. This is not usually 
present in current rigid grades, and pve itself is 
completely non-toxic. 

The future for pve piping probably lies in the 
range from two inch diameter to six, and where 
the flexibility of polyethylene is undesirable in 
the smaller bores. Undoubtedly it could be 
used for gas and water mains in this size range 
with little competition, except from steel and 
cast iron! Above six inches in diameter there 
are at present no standard fittings such as 
elbows, T’s and junctions, although these can 
be fabricated quite readily by hot gas welding. 
The low burst and crushing strength of pvc 
limits it in this range to supported or low pressure 
piping (not that this outlet should be under- 
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Pvc pipe — fittings —and installation. Effluent 
system by BP on the Isle of Grain. 


estimated in size; some of the greatest triumphs 
of pve piping in this country have been for 
effluent piping and low pressure chemical 
piping). 

_To increase the pressure resistance of pvc 
pipe, it can be wrapped with glass reinforced 
plastic, but the cost goes up rapidly and jointing 
is made difficult. Such wrapped pipe would in 
fact be equivalent to a steel pipe lined with pvc 
or an all reinforced plastic pipe. Lined pipe 
never seems to have progressed beyond the 
development stage in this country but we are in 
sight of a moderately priced reinforced plastic 
system. The one advantage of lining with pvc 
(or wrapping with reinforced plastic) would be 
that the abrasion resistance of pve is greater than 
that of the reinforced materials. To enhance 
corrosion resistance of metal piping, pvc has 
been extruded on the outer surface. Even this 
isn’t progressing too quickly. One is up against 
established testing techniques which are used for 
the bituminised fibre wrapped pipes, namely, 
the chisel test, which the industry considers is 
quite unrealistic when applied to pvc. 


Reinforced Plastic 


Above 6 in diameter for high pressure applica- 
tions the real battle is between steel and reinforced 
plastic piping. The latter is made by a number 
of companies in the USA and there are six 
serious contenders in this country. Hailed as 
the answer to everything a few years ago in the 
USA, it has been rather a fiasco. Interest, 
now, however, seems on the verge of being 
rekindled. 

Bristol Aeroplane Plastics is showing Bristol 
Pipe at the International Pipes and Pipelines 
Exhibition. This is epoxy resin reinforced with 
woven glass and acrylic fibres. Pipe is made by 
curing tape which has been wound on a preheated 
mandrel and impregnated with epoxy resins. 
Curing is performed in ovens, and after cooling, 
the mandrel can be removed. Resin content is 
30 per cent. The direction of the glass fibres 
and the winding of the tape are arranged so that 
the material has the same strength in longitudinal 
and hoop directions. 

In the USA, Fibercast Company of Oklahoma 
use another technique: they make glass rein- 
forced epoxy pipe by a centrifugal casting 
process. Woven glass reinforcement is thrown 
to the outer surface and sufficient resin is incor- 
porated to give an internal surface which is pure 
epoxy. 

Esso Research and Engineering in the USA 
are making a pipe of glass reinforced Buton with 
a lining of nitrile rubber-pvc mix. This is said 
to withstand temperatures from — 40 to 300° F. 
According to Esso, the improved pipe is expected 
to find extensive use in oilfields. On cost they 
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. Diameters, above 6 in 
Standard length, 20 ft 


Bristol Aeroplane Plastics 
Filton House, Bristol. 


All diameters to order 
Standard length, 10 ft 


Kestner Evaporator Company .. 

5 Grosvenor Gardens, London, SW1!. 
Mendip (Chemical Engineering) . . Sizes under review 
Dunstable, Beds. 


Mitchell James and Son 


¥ Diameters, } in to 48 in 
Caird Works, Greenock. 


Standard length, 15 tt 
Thermotank (Plastic Engineers) .. .. Diameters, up to 24 in 
Chapelhall Industrial Estate, 

Lanarkshire. 


Thompson Tubes 


is a wm .. Diameters, up to 12 in 
19 Robertson Street, Greenock. 


Standard length, 15 ft 





Makers of Reinforced Plastic Pipe (especially for Chemicals). 


just remark that, including installation, the total 
costs would be competitive with steel. Accord- 
ing to the makers two things hold up exploitation 
of reinforced plastic pipe: first is high cost; 
second is inadequate pipe couplings. Bristol 
seem to have answers to both. 

Bristol pipe is a complete pressure piping 
system of thermosetting epoxy resin and is pro- 
duced in sizes ranging from 6 to 15} in bore. 
Piping is supplied in standard 20 ft lengths, with 
a standard range of ancillary fittings—T’s, bends 
and flanges. The pipes can be either flange 
jointed or bonded: the bonded joint method is 
favoured for permanent pipe line installations, 
and Bristol has developed special mobile equip- 
ment enabling pipes to be rapidly and efficiently 
bonded in situ. Using this pipe laying unit, 
three men can lay up to 200 ft of 6in diameter 
bonded pipeline per hour. This method of 
jointing is illustrated. An electric wire element 
is wound round the male joint to ensure hot set- 
ting under any conditions. It takes 15 minutes 
at 180° C to cure the adhesive, which is an epoxy 
one and contains 55 per cent mica filler. 

Corrosion Resistance of Epoxies.—Surprisingly, 
one of Fibercast’s advertisements shows a system 
of epoxy piping being painted at Shell’s Texas 
chemical plant. Surprising, because one of the 


major advantages of the epoxy base is that it does 
not require painting. Still, perhaps, it was just 
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identification rings being put on. Epoxies are 
proving far more popular than polyesters for 
pipe. Their adhesion to glass fibres is better, 
their chemical resistance wider in range and 
generally better, especially in resisting moisture 
penetration down the fibres. Bristol’s say of 
their pipe, for instance, that it is “ virtually 
unaffected by soils, seawater, demineralised 
water and the majority of dilute acids and alka- 
lies, even up to a temperature of 120°C. As the 
epoxy resin glass filament structure is also a non- 
conductor of electricity and not subject to 
electrolytic action, pipes can be safety buried in 
the ground without any form of corrosion 
protective coating or cathodic protection. The 
freedom from corrosion defects and build-up 
of wax deposits on the mirror-like interior surface 
ensures constant carrying capacity with low 
friction losses and pumping costs.” 

This pipe comes in two series, for service below 
pressures of 100 Ib per sq. in and for above this 
figure. There is no top limit, but the standard 
range will include pressures of 150, 300, 400 and 
600 Ib per sq. in for 6 in bore, up to 400 for 8 and 
12 in bore, and up to 300 for 15j in bore. Pipes 
and fittings are tested to twice the operating 
pressure before despatch. For the same operat- 
ing pressure, reinforced epoxy pipe is about 
one-quarter the weight of steel components but 
is ten times more flexible. It is therefore suitable 
for laying over rough or uneven ground or in 
locations subject to soil subsidence. The safety 
factor on strength of these pipes is 4. Creep and 
fatigue has been proven good over 4 years. It 
is not notch sensitive and is not subject to corro- 
= fatigue, so the tubes are suitable for pulsed 

ow. 

An installation service is available for both 
flange jointed and bonded systems. Alter- 
natively, for bonded joint installations, a course 
of training is provided at Bristol for customers’ 
personnel covering the adhesive bonding process 
and use of the pipe laying unit. A team of 
Bristol technicians is available to design special 
pipe systems or to advise on corrosion resistant 
installations. 

The largest outlet for glass reinforced plastic 
pipe seems to be for oilfields. Corrosive condi- 
tions which steel piping meet during production 
of crude petroleum are salty water, sour crudes 
and combinations of these. With corroded 
steel pipe, deposition of paraffin wax and other 
sediments from crude oil becomes a particularly 
difficult problem. With reinforced epoxy pipe, 
this just does not occur. It is of interest, 
though, to see how Bristol have adapted this 
limited field of use for the United Kingdom— 
see the box. 

To sum up.—Plastic pipe is certainly not in the 
doldrums. Pvc, which grinned at us from a 


(Right) Flanged fittings for 6 in diameter glass 
reinforced epoxy pipe. (Left) Injecting epoxy ad- 
hesive into bonded joint. 
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Where Bristol would use 
reinforced epoxy piping... . 


Oil pipelines for sour crudes 


Salt or brackish water lines for fire fighting 
or water services in oil field installations 


Piping for water flood operations at oil fields 


Lines for natural gas containing high sulphur 
and carbon dioxide contents 


Conveying town's gas where soil subsidence is 
likely to occur 


Pipelines in underdeveloped or mountainous 
countries 


Chemical plant pipes for corrosive fluids 
and gases 


Effluent lines in atomic energy plants and 
power stations 


Chimney stacks for corrosive gases 


Main bilge piping in ships and services piping 
in tankers 


Sewage disposal pipes running out to sea or 
handling particularly corrosive effluent 


Structural piles in seawater 











position of strength on the other side of the 
Channel, is now being accepted as a member 
of the British family. The usefulness of 
polyethylene has never been doubted, and even 
the appearance of polypropylene or other plastics 
is unlikely to displace it. With the backing of 


Bristol’s on the side of reinforced epoxy piping, 
stainless steels and corrosion resistant metals will 
have to see that their socks are continually pulled 
up in face of competition. 





Honeycomb Panels 


Donald Campbell’s new car, the CN 7, has its 
main structural members made of large honey- 
comb cored panels. Such panels give a very 
high rigidity and strength to weight. Aeroweb 
panels are made by bonding metal honeycomb 
material between sheets of light alloy using 
special metal-to-metal adhesive. 

The two main beams, 26 ft by 3 ft, and four 
auxiliary beams, 13 ft by 3 ft, are made from 
CIBA Aeroweb } in thick with 4in cells. For 
the CN 7 the core is bonded between 18 gauge 
aluminium alloy sheet with Redux film adhesive, 
and in some areas operating at high temperatures 
with Hidux film. Before bonding, metal inserts 
are included in the core to take concentrated 
loads at various points where other components 
are attached. 

The engine compartment, which is slightly 
pressurised, is situated between the main beams 
and partitioned off by two honeycomb panel 


for Bluebird 


bulkheads. Both the engine and the two gear- 
boxes are enclosed on the top and bottom by 
curved honeycomb panels. The canopy frame 
consists of a curved honeycomb panel, the inner 
edge of which is filled with Araldite epoxy 
resin which is tapped to provide a means of 
attaching the Perspex cover. 

Procedures for making honeycomb panels 
such as this are well established and the alu- 
minium core bonded with adhesives is only one 
of the many combinations of core and surface 
materials; it is nonetheless important. Other 
variations include brazed honeycomb—for tem- 
peratures above 150°C, and all-welded honey- 
comb for temperatures above the limit of brazing 
alloys. The aircraft industry has also evaluated 
several corrugated core panel structures, but 
while proving easier to spot weld or rivet, 
these are less amenable to double curvature 
and are limited to constant core thickness. 





Honeycomb panels used in CN 7 are of bonded 
aluminium. Adhesive comes in sheet form. 








Plain Words 


By Capricorn 


what extent are we all free today to 
S he speak our minds on a controversial 
topic? In the free world we claim that there 
is freedom of discussion, but when I look 
around I find that this is true to only a limited 
extent. 

Consider the position of engineers and 
scientists. Those who are employed by the 
Government, local authorities, nationalised 
industries, public corporations and in educa- 
tion, seldom feel free to comment publicly 
on any question remotely connected with 
their employment. Letters to the Press are 
shunned—presumably for fear of untold 
consequences. I suppose a man risks being 
black-balled, when the possibility of promo- 
tion crops up in the future, if he has smudged 
his record with an indiscreet letter. The 
number of engineers in these fields of employ- 
ment—in State service of one form or 
another—is considerable. It amounts to 43 
per cent of the total. Scientists are even 
worse placed: 63 per cent of them are 
committed. 

In the case of engineers it is the nationalised 
industries and public corporations who em- 
ploy the largest group—21 per cent of all 
engineers in the country. With scientists, 
education has the largest group—no less than 
47 per cent. 

Are their brothers in industry better 
placed? On the whole I think they are. It 
is true that in some firms there are rules to 
govern the writing of letters to the Press, 
but often a man can obtain approval to 
write a letter over the name of his firm. It 
can be useful publicity for the firm’s work or 
products. And even in those cases where 
writing such letters meets obstacles, there 
may be no objection to writing from one’s 
home address. 

There is no reason to suppose that in 
Britain we are worse off in this respect than 
other nations. The inescapable fact is that 
in any country which is highly industrialised, 
everyone is an organisation man. Everyone 
is part of a complex network of responsi- 
bilities and duties, of actions and checks, and 
if you are cast to pull in a specific direction 
you must pull in that direction. You must 
not say that in your view it would be better 
for society if you pulled in a different direc- 
tion. 

If, however, you choose to be a rebel, you 
must be prepared to find that many faithful, 
believing workers, whose interests (you 
thought) were the same as yours, will resist 
your change of direction and reinforce the 
strength of the thing you wish to alter. 

But I am not gloomy about it. As well as 
Members of Parliament and of the House of 

‘Lords—some of whom are ready to speak out 
when necessary—there are still plenty of 
ordinary folk who are prepared to speak out 
when the opportunity arises. 

They are the vigilant minority and so long 
as we retain them we are in no danger. 
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Letters to the Editor 


Diversifying Industry 
in the North East 


Sir, The first two questions Mr. A. Stockwell 
puts to me in his thoughtful letter (ENGNG., 
13 May 60, p. 640) are not easily answered. 
No statistics of exports by regions are available 
and only the firms concerned could provide the 
material upon which to formulate a reply. In 
the case of Imperial Chemical Industries, it 
would mean asking for the information from the 
five separate divisions. There are at least two 
makers of process plant on Tees-side, Power 
Gas and Head Wrightson; and two steel firms, 
Dorman Long and the South Durham Iron and 
Steel Company. The connection between the 
two steel companies and the petrochemical 
and nuclear engineering industries is, I believe, 
quite close, but it is hard to define in the absence 
of further information from the firms concerned. 

As regards diversification, I agree on the 
whole with the comments of the authors of 
Tees-side at Mid Century. This region is for- 
tunate indeed in having two expanding basic 
industries: steel and chemicals. To these 
I would add a third—process engineering. 
There could be a closer link between them, but 
there is some safety in seeking wide markets. 
There is probably more scope for the develop- 
ment of this type of heavy engineering, a good 
deal of which is taking place further north at 
Newcastle, Gateshead and Sunderland. But 
what the authors call “ diversification outside 
the staple industries’ is dismissed too lightly, 
for there is an admitted need for more employ- 
ment for women—if only to keep in step with 
the trend towards emancipation. They concede 
this, but point out that “ further diversification 
of the industrial structure . . . can only add to 
the manpower difficulties currently being experi- 
enced.” 

An expanding area—provided it has ample 
land for industrial development—ought not to 
fear growth just because there is already enough 
work for the local population. The history of 
other regions shows that labour can be attracted 
and encouraged to stay if there is real prosperity 
in the air. A balance of light industry would 
give Tees-side greater stability and a useful 
additional stimulus to its people. It might even 
encourage the growth of the professions and the 
service industries, which the authors of Tees-side 
at Mid Century would like to see. 

This is not a plea for diversification for its 
own sake—there is already too much of this 
everywhere; it is merely a suggestion that a little 
variety makes for cheerfulness. 

Yours faithfully, 
H. J. Novy. 
4 Mill Street, London, W1. 
18 May, 1960. 


Thermodynamic Theory 


Sir, With reference to the present discussion upon 
thermodynamic theory (ENGNG., 11 Mar. ’60, 
p. 345 and 6 May ’60, p. 606) it should be noted 
that the very commonly used equation, 
dW + dQ = pdV, 

as it stands is meaningless for a finite quantity 
of fluid in an irreversible process. This is 
because once motion takes place the pressure 
is no longer uniform throughout the volume 
and so no meaning can be ascribed to p. 
(Additionally, of course, it neglects work done 
at the moving boundaries of a system by shear 
forces.) Unfortunately, so very many thermo- 
dynamics textbooks glibly use this equation 
without any qualification. Work done by only 


the pressure forces is of course equal to | p.dV, 


where p, is the pressure at the surface of the 
volume and the integration is performed over 
the whole surface and then for the time of the 
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process. But only in the case of a reversible 
process which is regarded as the limit of an 
irreversible process as all velocities tend to 


zero, can this expression be replaced by | p dV. 


And yet, for example, so often is this latter 
expression advanced for use in computation 
upon engine indicator diagrams without any 
reference to the fact that it only provides an 
approximation for a real flow process. 

The usual proof of the expression dW = p,dV 
is based on consideration of the change in 
volume of a fixed mass of gas. This is an un- 
satisfactory approach. For instance, the student 
might easily assume that, in the case of fluid 
motion and heat transfer in an incompressible 
fluid where dV = 0, this term disappears. 
Further, this approach also misses the physical 
significance of this term which is that it is simply 
work done by pressure forces because the fluid 
motion is moving their point of application. 
Surely it is preferable to consider the motion of 
a fluid element and demonstrate that the work 
done per unit mass by the pressure forces acting 
on it is given by d(p/p). (As distinct from the 
momentum approach which gives a term 
(dp)/p.) 

These are examples of the difficulties that can 
arise in teaching thermodynamics without proper 
prior reference to the relevant mechanics of 
fluid motion. 

Yours faithfully, 
J. C. GrpBincs. 
7 Andrews Walk, Heswall, 
Wirral, Cheshire. 
13 May, 1960. 


Preventing Fretting Corrosion 


Sir, With reference to the letter by Mr. J. W. 
Oswald (ENGNG., 15 April, 60, p. 505) on the 
subject of fretting corrosion, in which the use of 
electro-deposited nickel plating was advocated 
as one means of inhibiting fretting corrosion, 
while the general results of the work of Tomlin- 
son, Thorpe and Gough in this field cannot be 
disputed, it must be pointed out that such plat- 
ings are of doubtful value in machine assemblies 
where fretting corrosion proceeds concurrently 
with fatigue stressing. 

Such conditions obtain in the wheel seat portion 
of a press fitted railway wheel and axle set, and 
if a wheel is pressed off an axle after a reasonable 
period of service, a zone of surface fretting 
damage is generally found on the axle wheel seat 
near its inner end and extending completely 
round the axle periphery. Fatigue cracks when 
they do occur are invariably found to have their 
origins in this area of fretting corrosion. 

The efficacy of electro-deposited nickel plating 
has been investigated at the British Railways 
Research Department Laboratory, Derby, as 
one part of a programme dealing with the crack- 
ing of railway axles at this position just inside 
the wheel seat, it being reasoned that any surface 
treatment which could eradicate or inhibit 
fretting corrosion would automatically lead to 
an increased axle “ fretting fatigue ** strength by 
eliminating the surface pits at which fatigue 
cracks could initiate. 

The experimental work was performed on 
two types of specimen, namely: 0-04 in diameter 
Wohler rotating-beam test pieces of En. 8 steel 
on which fretting corrosion was induced by 
means of split collars clamped on to the central 
portion of the beam; and 2 in diameter model 
axles of a similar grade of steel with press-fitted 
hub (0-002 in interference) on one end, which 
were tested as rotating cantilevers with the load 
applied at the end remote from the press fitted 
hub. 

The fatigue strengths were determined for 
uncoated and nickel plated specimens of both 
types, at 10’ cycles for the smaller test pieces, and 
at 10* cycles for the larger ones. In both cases 
the fatigue strengths of the nickel plated speci- 
mens were 5 to 10 per cent less than the strengths 
of the corresponding uncoated specimens. It is 
obvious, therefore, that when the problem is one 
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of fretting fatigue rather than one of simple 
fretting corrosion, great care must be exercised 
in the application of surface platings, electro- 
deposited or otherwise. 

Further surface coatings, notably iron-man- 
ganese-phosphorus and electro-deposited chro- 
mium, are being investigated and show some 
promise as fretting corrosion inhibitors, resulting 
in appreciable increases in fretting fatigue 
strength as compared with uncoated speciments. 
These latter tests are still in progress, but it is 
hoped that it will be possible to publish the full 
results in due course. 

Yours faithfully, 
E. S. BuRDON, 
Strength of Materials Section. 
British Railways Research Department, Derby. 
5 May, 1960. 


Concrete Strengths 


Sir, In recent correspondence on concrete 
strengths, several references have been made to 
the rapid rate of strength development which 
occurs shortly after casting. As this pheno- 
menon does not appear to have been studied in 
detail, some results I have obtained when curing 
concrete at 35° C may be of interest. 

A rapid rise in strength takes place during the 
first day or two as in normally cured concrete, 
but an extremely rapid rise sometimes occurs 
during the first twelve hours. This is shown in 
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Fig. 1 Strength development of 1 : 5-6 concrete 
with various water/cement ratios, using batch A 
cement and cured at 35° C. 
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Fig. 2. Strength development of 1 : 5-6 concrete 
with various water/cement ratios, using batch B 
cement and cured at 35° C. 
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Fig. 3 Strength development of 1 : 5-6 concrete 
with water/cement ratio of 0-55, using batch C 
cement and cured at 35° C. 
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Fig. 1, which gives the patterns of strength 
development of ordinary Portland cement con- 
cretes of three water/cement ratios. The graphs 
show the average paths taken by cubes tested at 
intervals, except that in the first part of the 
middle graph the individual cube strengths are 
shown, and the graph follows them more closely, 
taking the form of a series of steps. The same 
concretes, but using a different brand of ordinary 
Portland cement, gave the results shown in 
Fig. 2, where it will be seen that a distinctly 
different ** family *’’ of curves has been produced. 

Fig. 3 shows a graph based on tests on several 
batches of as nearly as possible identical con- 
cretes. These tests occupied different portions 
of the 24 hours to enable the pattern of strength 
development for the whole of that period to be 
plotted in detail. Slight adjustments have been 
made to give a continuous line. An initial rapid 
rise in strength will again be noted, followed -by 
a series of more or less regular steps of the kind 
I referred to and illustrated in an earlier letter 
entitled ** Accelerated Curing Tests on Concrete” 
(ENGNG., 12 June, °59, p. 759). 

The steps may perhaps be a reflection of 
alternating endothermic and exothermic reac- 
tions, or of the physical development of crystal 
formations within the cement, but I should be 
interested to see the views of other correspondents 
on this point. The major changes in slope may 
indicate major chemical changes. 

In a number of tests both of the kind described, 
and when testing single cubes with an ultrasonic 
tester, I have noticed indications of a slight 
decrease in strength after the rapid increase pre- 
ceding each step, but this requires confirmation. 

Yours faithfully, 
M. S. THOMPSON. 
11 Old Fold View, Barnet, Herts. 
11 May, 1960. 


Sir, I should like to refer to the article by Mr. 
R. Narayanan on the strength/maturity relation- 
ship of concrete :** Predictable Strength of Young 
Concrete ’’ (ENGNG., 29 April ’60, p. 580). 

I trust I will be excused in commenting 
adversely on Mr. Narayanan’s article. My 
criticisms are not directed to the excellent work 
he has done in investigating the effect of high 
temperatures on the strength/maturity relation- 
ship of concrete, but to a number of underlying 
assumptions which appear to me to nullify most 
of Mr. Narayanan’s conclusions and to throw 
doubt on the validity of his test results. 

My interest in the effect of high temperatures 
on the strength of concrete dates from 1956 when 
Mr. R. G. Smith-Gander and I published an 
article in your journal on the accelerated curing 
test which we had developed using water as the 
heating medium (ENGNG., vol. 181, 1956, p. 153). 

It was known at that time that Professor 
J. W. H. King at Queen Mary’s College, was also 
investigating a similar test but using a laboratory 
oven. We felt that for convenience and accuracy 
water was very much better and we distrusted 
the use of an oven. This distrust was appro- 
priate for, as a result of a number of tests carried 
out since, we have been able to show that the 
use of an oven for accelerated curing leads to 
difficulties due mostly to the large temperature 
differentials which exist when the oven is used 
in the manner necessary to effect accelerated 
curing of concrete. 

It was known also at the time that temperature 
differentials could exist even in a properly ven- 
tilated oven (T. N. W. Akroyd, Laboratory 
Testing in Soil Engineering, London, 1957) but 
these temperature differentials are much accen- 
tuated when the ventilators to the oven are 
closed and it is used for accelerating curing. 
That this is so is shown in the accompanying 
graph, which is one of a series of results obtained 
from tests carried out in cooperation with the 
manufacturers of the oven. 

It will be seen from this graph that, even after 
six hours, temperatures were not constant and 
also that the temperature differentials across the 
oven were of the same order as the variations in 
temperature between the different tests carried 
out by Mr. Narayanan. On the whole, there- 
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Strengths of concrete: oven temperatures, with 
four cubes in the oven. The temperatures of a, 
b and c were measured by thermocouples. 


fore, the wide temperature differentials which 
can exist in a closed oven strike at the very basis 
of Mr. Narayanan’s results, so that any con- 
clusions he had made of the value of A and B in 
Plowman’s equation 

‘ate 


a ae es 000 


must be ignored and the evaluation of these 
constants for high temperature curing must await 
the results of further similar work to be carried 
out under controlled conditions, preferably using 
a water bath ! 

A number of other conclusions reached by 
Mr. Narayanan appear to be equally invalid; 
for example, the maturity of 2,400° F-hr is not 
the minimum maturity at which reliable results 
can be obtained and Mr. Narayanan basically 
assumes this not to be so by using an accelerated 
curing method. In fact, of the 361 results he 
obtained, 190 of them had smaller maturities. 

The conclusion also that the values of A and B 
have to be revised because the cement is now fine 
ground was at best only tentative since it was 
based on one brand of cement only. More 
important is the chemical composition of the 
cement. And, in fact, the importance of the 
chemical composition of the cement was recently 
stressed in your journal by Mr. A. G. A. Saul 
who described the further work he has carried 
out on this problem (ENGNG., 11 Mar., p. 344). 

In conclusion, I should like to say that I feel 
it is a great pity Mr. Narayanan used the oven 
technique to attempt to apply known maturities 
to concrete. 

If he had used a water bath instead his results 
would have been of value. 

Yours faithfully, 
T. N. W. Akroypb. 
123 Victoria Street, London, SW1. 
9 May, 1960. 





inspiring New Research 


Sir, In Plain Words (ENGNG., 13 May ’60, 
p. 640), your correspondent makes a plea for 
the allocation of more effort to direct engineering 
development rather than to armaments. I think 
that few of your readers would disagree with this, 
but if such development is not to degenerate into 
a sterile rehash of existing techniques it must be 
revitalised by the discoveries, many of them 
chance, made during the pursuit of “ near-impos- 
sible concepts that tax science and engineering 
to the limit.” , : 

Capricorn has difficulty in thinking of a suit- 
able subject for such an effort outside weapon 
development: need we look any further than 
the exploration of space? Success in this field 
would be doubly rewarding for, in addition to the 
impetus it would give to the design and manu- 
facture of our products, we would find that our 
enhanced reputation internationally would enable 
us to sell them too. 

Can we afford it? The total budget for the 
Ministry of Supply/Aviation for the last few 
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years has been about 0-9 per cent of the gross 
national product. If we assume that all the 
money spent by the Ministry on guided wea 

and nuclear armaments would sustain a fairly 
large space research programme (the much dis- 
cussed Blue Streak took only one-sixth of this) 
and that an equal sum would enable us to carry 
out a significant programme of direct engineering 
development, then to carry out both schemes 
would mean the application of about 1-8 per 
cent of our present national effort at a time 
when nearly half that effort is expended in 
distribution and advertising. 

It seems to me that we could very well afford 
both the direct approach and the attempt on the 
near impossible whether this be today’s arma- 
ments or tomorrow’s space craft, but whether we 
attempt any of these rewarding projects is, as 
Capricorn says, in the hands of the politicians 
not the engineers. 

Yours faithfully, 


J. M. CARTER, 
154 Birmingham Road, 
Kidderminster, Worcs. 
17 May, 1960. 


1AEA Study Small Reactors 


Sir, I was interested to see your issue of 15 April, 
in which appeared a group of articles on small 
nuclear power stations. 

Our General Conference at its last session 
requested us to study the problem of small and 
medium power reactors in relation to under- 
developed countries; therefore the annexe to 
your journal concerning small and medium power 
reactors is of great interest to us. We are also 
preparing a scientific conference on the same 
topic in the autumn of this year. 

The articles published in ENGINEERING will 
be of great assistance to us. 

Yours sincerely, 
JOSEF SNIZEK, 
Director, Division of Reactors. 
International Atomic Energy Agency, 
Vienna |}, Austria. 
4 May, 1960. 


Engineering Growth in Wales 


Str, Having now read the article on South Wales 
by Mr. Henry J. Novy (ENGNG., 13 May °60, 
p. 646), | would like to point out an error in the 
reference to developments at the Ebbw Vale 
Works of Richard Thomas & Baldwins Limited. 
Mr. Novy states that work is going ahead on 
“an electrolytic tinning line using the Linz- 
Donau process.” 

In this phrase he has combined two entirely 
separate developments: the construction of a 
new electrolytic tinning line and the introduction 
of steelmaking by the Linz-Donawitz process. 

The tinning line, which will be able to operate 
up to a maximum speed of 1,500 ft per minute, 
and give a range of coatings up to 16 oz of tin 
per basis box, will supplement the present line 
at Ebbw Vale which has a maximum speed of 
600 ft per minute, giving a coating of 8 oz per 
basis box. The new line will also be capable of 
giving different weights of tinning on the two 
sides of the sheet. 

_ The Linz-Donawitz converter being installed 
in the Bessemer Department will be the first 
to go into operation in Great Britain. In the 
Linz-Donawitz process iron is converted into 
steel by lancing oxygen into the top of the vessel, 
instead of blowing either air or oxygen-enriched 
air or oxygen and steam through the bottom, 
as in the present basic Bessemer converters. This 
system, considered to be the most economic 
method of making high-quality steel, will be 
adopted exclusively in the steel plant at the 
company’s Spencer Works, now being built at 
Lianwern, near Newport, Mon. 
Yours sincerely, 
D. W. PxiLurs, 
Public Relations Officer. 
Richard Thomas & Baldwins Limited, 
Ebbw Vale, Mon. 
17 May, 1960. 
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Events in Advance 


Heat Transfer with 
Clean Gases 


A SYMPOSIUM to discuss fuel element and 

heat-exchanger heat transfer will be held 
at the Institution of Mechanical Engineers, 
1 Birdcage Walk, St. James’s Park, London, 
SWI, on Wednesday and Thursday, 9 and 10 
November next. 

The principal object of the symposium, 
which is being sponsored by the Institution’s 
Nuclear Energy Panel, is to provide an oppor- 
tunity for the discussion of the heat transfer 
characteristics of extended surfaces embodied 
in the fuel elements and the heat exchanges of 
gas-cooled nuclear power stations now under 
construction. 

Some twelve papers are due to be presented. 
They will be discussed at three sessions, com- 
mencing on the afternoon of 9 November and 
continuing during the morning and afternoon 
of 10 November. The subject is clearly linked 
with the International Heat Transfer Conference 
to be held in 1961-62, and it is intended that a 
report of the symposium, compiled by the 
organising committee, shall be presented at that 
international conference. 

The papers and discussions of the symposium 
will, however, be printed separately from those 
of the international conference and will be 
available prior to the first meetings of that 
conference, which are due to be held in Boulder, 
Colorado, USA, during August, 1961. Copies 
of the symposium papers will also be available 
before the meeting in November. 

Admittance to the symposium will be by 
registration and application forms are expected 
to be available early in June. Early application 
is advised as it will be necessary to restrict 
registrations to the capacity of the Institution’s 
meeting hall. As part of the arrangements for 
the symposium, there will be a reception at the 
Institution on 9 November. Further information 
may be obtained from the secretary of the 
Institution of Mechanical Engineers at the address 
mentioned above, or by telephoning WHltehall 
7476. 


Exhibitions 
and Conferences 


Plastics and Polymers in Chemical Engineering, Short 
Course on Uses of.—Fri. and Sat., 17 and 18 June, 
at the Bradford Institute of Technology. Apply 
to the principal lecturer in chemical engineering, 
Department of Chemical Technology, Bradford 
Institute of Technology, Bradford 7. 

Farnborough Flying Display and Exhibition.—Mon.., 
5 Sept., to Sun., 11 Sept., at Farnborough, Hamp- 
shire. Open to the public on Fri., Sat. and Sun., 
9, 10 and 11 Sept., only. Organised by the Society 
of British Aircraft Constructors, 29 King Street, 
London, SW1. Tel. TRAfalgar 3231. 

Phot , Ninth International Congress on.— 
Mon., 5 Sept., to Sat., 17 Sept., in London, under 
auspices of the International Society for Photo- 
grammetry. Congress director: Colonel J. B. P. 
Angwin, 18 Cavendish Square, London, WI. 
Tel. LANgham 1626. 

Radio Isotopes in the Physical Sciences and in Industry, 
Scientific Conference on.—Tues., 6 Sept., 

17 Sept., in Copenhagen. Organised by the 
International Atomic Energy Agency. More than 
500 scientists from the Agency’s 70 member 
States are expected to attend. Apply to the 
secretariat, International Atomic Energy Agency, 
Kaerntnerring, Vienna 1, Austria. 
actory Equipment, Heating, Ventilation and Thermal 
Insulation Exhibition, —Wed., 21 Sept., to 
Sat., 1 Oct., at Belle Vue, Manchester. Organised 
by Industrial and Trade Fairs Ltd., Drury House, 
Russell Street, London, WC2. Tel. TEMple 
Bar 3422. 

British Electronic C Exhibition, Second; and 
Second Business Computer Symposium.—To be held 
concurrently from Wed., 4 Oct., to Thurs., 12 Oct., 
1961, at Olympia, London, Wi4. Organised 
jointly by the Electronic Engineering Association, 





27 May 19690 ENGINEERING 


11 Green Street, London, WI. (Tel. MAYfair 
7874); and the Office Appliance and iness 
Equipment Trades Association, 64 Cannon Street, 
London, EC4. Tei. CENtral 7771. 

Non-Destructive Testing in Electrical Engineering, 
Conference.—Wed., 8 Nov., to Fri., 10 Nov., 1961, 
at the Institution of Electrical Engineers, London. 
Theme: “‘ How Best May the Electrical Engineer 
Test the Quality and Endurance of His Materials 
and Structures?” Organised by the Measurement 
and Control Section of the Institution, in associa- 
tion with the British National Committee on Non- 
Destructive Testing. Apply to the secretary, the 
Institution of Electrical Engineers, Savoy Place, 
Victoria Embankment, London, WC2. Tel. 
COVent Garden 1871. 

Large Dams, Seventh International Conference.— 
Tues., 26 June, to Mon., 9 July, 1962, in Rome. 
Organised by the International Commission on 
Large Dams of the World Power Conference. Ap- 
ply to the secretary, British National Committee on 
Large Dams, 201-202 Grand Buildings, Trafalgar 
Square, London, WC2. Tel. WHItehall 3966. 


Meetings and Papers 
tion of Supervising Electrical Engineers 


Associa 

MANCHESTER 

Annual General Meeting. Manchester Branch. Engineers’ 

Club, Albert Square, Manchester 2. Wed., 1 June, 6.45 p.m. 
NOTTINGHAM 

Annual General Meeting. Nottingham Branch. Nottingham 

Mechanics Institution, Trinity Square, Nottingham. Wed., 

1 June, 7.30 p.m. 


Institute of Petroleum 
LONDON 


“Exploration and Production Methods”: A Symposium; 
comprising “‘ Geophysics Today,” by Dr. J. McG. Bruckshaw; 
“Possible Improvements in Drilling,” by H. D. Fanshawe; 
“ Advances in Well Logging,” by P. Threadgold; and “ Partial 
Removal of H,S from Crude Oil by Stripping with Natural 
Gas,” by T. R. Shipster. E —— and Production Group. 
Fri., 24 June, 10 a.m. and 2.30 p.m. 


Institution of Civil Engineers 
LONDON 
Annual General Meeting. Thurs., 9 June, 5.30 p.m.* 
Institution of Electrical Engineers 
LONDON 
Hall, South Bank, SEI. 


Conversazione. Royal Festival 
Thurs., 23 June, 7.30 p.m. 


Institution of Mining and Metallurgy 
LONDON 


**Some Geochemical Anomalies in Soil and Stream Sediment 
Related to Beryl Pegmatites in Rhodesia and Uganda,” by 
A. H. Debnam and Dr. J. S. Webb; “‘ Electronic Instruments 
for Detecting and Assaying Beryllium Ores,”’ by S. H. U. 
Bowrie, H. Bisby, Dr. K. C. Burke and F. H. Hale; “ Field 
Determination of Beryllium in Soils for Geochemical Prospect- 
ing,” by E. C. Hunt, R. E. Stanton and R. A. Wells. Geologi- 
cal Society, Burlington House, Piccadilly, Wi. Thurs., 
16 June, 5 p.m.* 
Institution of Public Health Engineers 
LONDON 

Annual General Meeting, for corporate members only, at 
4.30 p.m. Discussion on “ Northern Outfall Works of the 
London County Council,” at 6 p.in. Caxton Hall, off Victoria 
Street, SW1. Fri., 10 June. 


Manchester Statistical Society 

MANCHESTER 

Annual General Meeting. Manchester Reform Club, King 
Wed., 15 June, 5.30 p.m. 

Royal Institution 

LONDON 

* Alcohol and Skilled Performance,”’ by Professor G. C. Drew. 

Wed., 1 June, 9 p.m. 


Royal Meteorological Society 
Wed., 15 June, 5 p.m.* 

Royal Society 
LONDON 


“ Radiocarbon Dating and Quaternary History in Britain,” 
by H. Godwin. Croonian Lecture. Thurs., 2 June, 


tes Women’s Engineering Society 


MANCHESTER : 
Annual! General Meeting. Manchester Branch. International 
Wed., 1 June, 6.45 p.m. 


Club, 64 George Street, Manchester. 
The address and telephone number of the headquarters 


Street, Manchester. 


LONDON 
Various short papers. 


headquart 
stated. An asterisk {*) is placed where it is understood 
that refreshments are available prior to the time stated. 


Association of Supervising Electrical ee. 23 Bloomsbury 


Square, London, WC1. (LANgham 5927) 
Institute of Petroleum, 61 New Cavendish Street, London, WI. 
(LANgham 3583) 
Institution of Civil ineers, Great George Street, London, 
SW1. (WHitehall4577) ; , 
Institution of Electrical Engineers, Savoy Place, Victoria Embank- 
ment, London, WC2. (COVent Garden 1871) 

Institution of Mining and Metaliurgy, 44 Portland Place, London, 
Wi. (LANgham 3802) E 
Institution of Public Health Engineers, 179-181 Vauxhall Bridge 

Road, London, SWi._ (VICtoria 3017) 
Manchester Statistical Society: Industrial Group. 
Mr. T. J. Lunt, Ferranti Ltd., Hollinwood, Lancs. 
Royal Institution, 21 Albemarle Street, London, WI. 


Park 0669) 
Royal Meteorological Society, 49 Cromwell Road, South Ken- 
sington, London, SW7. (KENsington 0730) 
Royal Society, Burlington House, Piccadilly, London, wi. 
(REGent 3335) _ 


Women’s Engineering 
GERrard 5212) 


Apply to 
(HYDe 


Society, 25 Foubert’s Place, London, W1I. 








instruments 
Electronics and 
Automation 


HE third Instruments, Electronics and Automation Exhibition held 

at Olympia, London, from 23 to 28 May, was opened by Lord 
It is twice the size of the last, both in floor 
area and number of exhibitors. The exhibition is truly international in 
character and the increased number of overseas exhibitors—there are 
representatives from 15 countries—is credited to a large extent to the 
European publicity tour that the organisers and promoters undertook. 

It is claimed that the exhibition is more than a market place because 
sO many new ideas are shown. At the last IEA exhibition the attendance 
was in excess of 60,000 and it is expected that many more will come this 
year in view of the increase in the number of stands to over 500. The 
scope of the exhibits ranges from pins to computers and covers all 
Both stereoscopic and colour television are on 
show and there is a camera that is as nearly automatic as can be: point 
it at the subject, wait till the green light glows and press the trigger. 
(But you still have to wind on the film.) A few of the items on display 
are described on this and the following page. 


Mills, Paymaster General. 


aspects of automation. 


MINIATURE 
PHOTOCELL 


For Industrial Control 


Low cost is one of the chief claims for 
a new miniature photocell. 

The cell is of the cadmium sulphide 
type and measures 15 mm long by 6 mm 
diameter in its glass envelope. The 
sensitivity is such that an illumination of 
5 ft-candles with a lamp colour tem- 
perature of 2,700°K will produce an 
average current of 500 microamperes. 

Applications include industrial count- 
ing and control systems where space is 
at a premium and where fine positional 
control is required. It is not intended 
for direct operation of relays but rather 
to trigger cold cathode tubes. The cell 
has a dark current of less than 1-5 
microamperes at the maximum cell 
voltage of 350 (d.c. or peak) and a 
maximum dissipation of 70mW _ at 
25°C. The ambient temperature range 
is from —40 to +70°C. Two versions 
are available: the ORP60 for end-on 
illumination and ORP61 for side illumin- 
ation. Both types are suitable for dip 
soldering. Mullard Limited, Mullard 
House, Torrington Place, London, WC1. 


QUADRATURE 
SUPPRESSOR 


For Servo Systems 


NEW quadrature suppressor has been 

introduced for use with a.c. servo 

systems to eliminate amplifier saturation 
and measurement errors. 

The presence of a quadrature com- 
ponent can give rise to an irreducible 
error signal which may affect the output 
of a servo system and reduce sensitivity 
by saturating the amplifier. The sup- 
pressor unit, which uses only solid state 
components, applies an automatic can- 
celling action to any incoming quad- 
rature components, whether stable in 
magnitude or not, without interfering 
with the main signal. 

The residual quadrature signal derived 
from the servo amplifier is amplified 
and demodulated by a circuit containing 
four low power germanium transistors, 
and used to control differentially the 
power supplied to the heaters of two 
indirectly heated thermistors. The two 
thermistor beads form a voltage divider 
of variable gain, controlling a signal of 
precise quadrature phase which is fed 
back to the input of the servo amplifier 
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INTEGRATING 
AMPLIFIER 


No Moving Parts 


Curr claims for a new integrating 

amplifier are that it is low in cost, 
high in accuracy and has no moving 
parts. 

The instrument uses standard elec- 
tronic components and has an electrical 
output so that the results can be dis- 
played in a variety of ways. It was 
initially designed for use with the Argon 
chromatograph to measure peak areas. 
It provides a rapid and extremely 
accurate means of integrating voltage 
against time. 

As a linear amplifier the instrument 
has a sensitivity of 0-5 volts full scale, 
which can be- increased to 5 volts if 
desired. As an integrator, it has a 
maximum sensitivity of 3 volt-seconds 
full scale which can be decreased to 
3,000 volt-seconds. The accuracy is 
better than + 2 per cent and linearity 
better than + 1 per cent. The zero 
stability is better than +- 3mV over 
an eight hour period. W. G. Pye 
and Company Limited, Granta Works, 
Cambridge. 





and suppresses the residual quadrature 
signals. 

The circuit is direct coupled from end 
to end and a third thermistor provides 
overall negative d.c. feedback to the 
input. This stabilises the operating 
points of all four transistors without the 
use of any capacitors, and maintains the 
output substantially constant for ambient 
temperatures from 0° to 60°C. The 
unit will work from 210/250V mains, 
40 to 60c/s; input impedance is 
1 megohm for 0 to 10V r.m.s. Output 
impedance is 700 ohms approximately 
and 0 to + 0-1V r.m:s. at 90° to the 
supply + 1°. George Kent Limited, 
Luton, B edfordshire. 





New Plant and Equipment 


CONTROLLER 


Fully 
Transistorised 


Tt Metrowatt controller is a fully 

transistorised instrument for con- 
trolling temperature, pH, conductivity, 
power and other variables whose function 
can be translated into terms of an 
electrical voltage. 

The control system employs one or 
more high frequency oscillator circuits 
whose coupling coils are mounted on 
adjustable slides. These can be set to 
any desired control values on the 
instrument scale. A small vane on the 
moving coil meter-arm enters the air gap 
of the oscillator coils when the pointer 
reaches the values of the preset control 
positions. The oscillator circuits in turn 
operate mercury or high power con- 
tactors as required to effect the ultimate 
control of the system. Since there are 
no mechanical contacts on the meter 
the movement can be extremely sensitive 
giving a high accuracy of control (to 
within 0-2 per cent) with a fast response 
even after a long period of service. 

A single thermal feedback system is 
available if required, which converts 


REPERFORATOR 
CONTROLLER 


15 5-Digit Binaries 


Te TSAI101 reperforator control unit 

is capable of driving the model 25 
Creed reperforator to punch, for 
example, 5-digit binary characters at 
11 out of 15 stations per cycle. 

The mechanism is driven entirely by 
transistor circuits each of which takes 
the form of a plug-in stage measuring 
lgin by 2}in by jin. One plug-in 
signal gate is required for each character 
to be punched at each punching station. 
The unit has accommodation for 15. 

The control unit alone measures 10 in 
high by 74 in wide by 14 in deep. Power 
consumption is 30 watts from 200/250V 
mains. The ambient temperature range 
is from —10° to +50°C. The unit has 
a maximum punching capacity of 11 
characters per cycle and the maximum 
operating speed is determined by the 
reperforator used. For the Creed model 
25 this is 33 milliseconds per punching 
station. The maximum punching rate 
is dependent on the number of punching 
stations used; for example, using the 
Creed 25, five character results could be 


PANEL INDICATOR 


With 
Back Lighting 
7 ULTISIGN ” indicators are made with 


cut out lettering illuminated from 
bulbs at the back. 

Each unit measures 6in by 3in by 
2} in deep (including a projection in 
front of the panel of y& in) and is made 
in cast aluminium. Behind the one 
window are six sections divided from 
each other by light barriers, each with its 
own illuminating bulb. The window is 
normally made of glass but plastics can 
be supplied if required. 

The units can be supplied complete 
with the legends, the smallest size of 
character being 4in high. The illum- 
inated area of each section is jin high 
by Ijin wide; a coloured spot can be 
placed by the legend if desired. The 
normal arrangement is for the legend to 
be “ secret * until the panel is lit when it 
appears black on a white ground. 
Alternatively, it can be always visible. 

The bulbs are 2}W MBC type and can 
be supplied for 6, 12, 24 or SOV opera- 
tion. To give access, the front has a 
flush hinge at the bottom with an 





the into a_ proportional 


controller. 


instrument 
The effect of thermal inertia 
in the system is then almost completely 
eliminated, giving a high stability. 

The instrument embodies a protection 
circuit which ensures that the control 
supply is switched off in the event of a 


fault in either the thermocouple or 
transducer, or in the instrument itself. 
Mains fluctuations have very little effect; 
a change of 15 per cent gives an error of 
only 0-1 per cent. 

All components are rated for long life 
without maintenance. The circuitry is 
mounted on a readily accessible printed 
circuit panel, and recalibration is not 
necessary if a component should have to 
be replaced. The instrument is light and 
compact; the overall measurements are 
8hin by 8in by Sin deep. Metrix 
Instruments Limited, 54 Victoria Road, 
Surbiton, Surrey. 





punched at approximately five results 
per second. 

The reperforator need not complete 
15 punching stations before being made 
ready for a further result to be punched. 
The number of stations per result can 
be changed quite simply to suit varying 
needs. To print a blank the gate is 
simply withdrawn. The input impedance 
for each line is greater than 50 kilohms 
and inputs are available for positive or 
negative going command signals of 2V. 
The minimum punch command width 
is 20 microseconds. A 10V hold signal 
is available for synchronisation. Venner 
Electronics Limited, Kingston By-Pass, 
New Malden, Surrey. 





internal spring at the top, and is pulled 
down by a finger hold. D. Robinson and 
Company Limited, Gunnersbury House, 
717 London Road, Hounslow, Middlesex. 





New Plant and Equipment 


STEREOSCOPIC 
TELEVISION 


Single Camera 


A system for the production of 

stereoscopic television utilises a 
single camera in conjunction with a beam 
splitting arrangement. 

The illustration shows the camera with 
the two “eye” apertures at the front. 
These are set so that the axes of the 
twe beams are 24 in apart, the average 
distance of the human eyes. The 
entrant beams strike against two mirrors 
and are turned inwards through a right 
angle to central mirrors which direct 
them through the lens system to the 
face of the camera tube. Thus left and 
right eye images exist separately side by 
side on the face of the tube. 

To resolve the images, there is in 
front of the monitor tube another system 
of mirrors and a dividing screen in the 
centre of the tube. The image is pro- 
jected outward from the tube but as the 
two pictures are now wider apart than 
the observer's eyes the mirrors are 
arranged to bring them closer together. 
In this way each eye can only observe 
one picture : the brain will combine them, 


CRYSTAL 
CHRONOMETER 


For 400 Slave Clocks 


A CRYSTAL controlled chronometer 

Originally developed for marine use 
is now available as a portable frequency 
standard. 

The instrument has an accuracy of 
1 in 10° over a temperature range of 
~-20 to +-50°C. As a time keeper, the 
error is less than 15 seconds per year. 
It is contained in a case measuring 
10% in square by 84 in high. Operation 
is from a 12 to 14V d.c. supply and 
transistors are used throughout. 

The basis is a temperature regulated 
quartz crystal connected in a 102-4 kc/s 
bridge oscillator. The crystal enclosure 
iS maintained at SO°C + 1°. The 
output is clipped to a square wave form 
and then led through successive fre- 
quency halving stages until a frequency 
of 50 c/s is achieved. An output can be 
taken from any one of these stages. 
The following five stages in combination 
effect a 25 to 1 frequency reduction 
giving a final steady output of 2 pulses 
per second. The clock face carries a full 
length centre sweep seconds hand driven 


MULTIPLE DISC 
CLUTCH 


Electrically Actuated 


Now available is a multiple disc oil 

filled electrically operated clutch 
developed particularly for the machine 
tool industry. 

The design is intended to meet the 
demand for an electrically actuated 
clutch that has a high torque capacity 
together with compact size and long 
wear life under rapid cycle operation. 
The range is intended for closed installa- 
tions and will operate at maximum 
efficiency in an oil spray, or if this 
method is not available, will work with 
a small amount of oil supplied by a 
drip feed. 

The range available covers seven 
standard clutch sizes from one with a 
friction surface diameter of 3in and 
a torque rating of 1 h.p. per 100 r.p.m. 
to the largest which has a friction 
surface diameter of 8in and a torque 
capacity of 15 h.p. per 100 r.p.m. The 
remaining five models in the range have 
been designed to give a full coverage of 
torques between these extremes. 

Power requirements for excitation 


Special claims for the arrangement are 
that it can be added to an existing 
installation (conversely it can be removed 
from a system to give monocular 
results); there are no parts to wear out 
or need servicing; the camera and trans- 
mitting equipment is standard; viewing 
attachments can be made for all monitor 
sizes; and the angle of view is equivalent 
to a lin lens, but the depth of focus is 
equivalent to a in lens. Pye Limited, 
Cambridge. 


by a salient pole motor from this 
frequency. 

A later development will be a drive 
for up to 400 slave clocks to the same 
accuracy of 15 seconds per year. 
A master slave transmitter working from 
a 50 or 60 cycle supply receives the half- 
second impulses from the clock and 
transmits a suitable signal for the slave 
system. Sperry Gyroscope Company 
Limited, Great West Road, Brentford, 
Middlesex. 


range from 16 to 24 watts, depending 
on the size, and fields will be made for 
either 6 or 90 volt operation. The 
clutches are completely self-contained 
and can be installed on existing equip- 
ment without any adjustment. Westool 
Limited, St. Helen's Auckland, Co. 
Durham. 
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SCREW PUMP 


Positive 
Displacement 


T® Telesig pumps are a new range of 
positive displacement units for a 
wide range of operating pressures. 

Construction is simple; delivery is 
effected by three parallel screws engaging 
with each other, the centre one being 
power driven and driving the others in 
turn. The profile of the screws has been 
developed to provide a continuous seal 
and maximum efficiency. They may be 
run at high speeds so that motor sizes 
can be kept down, and installation costs 
reduced. 

The pumps are self priming and 
delivery is free from pulsating pressures. 
There are three basic types: for low 
pressure up to 300 Ib per sq. in; medium 
up to 1,000Ib per sq. in; and high 
pressures up to 2,500lb per sq. in. 
Forty-two sizes are included to cover a 
very wide range of capacities. 

Also included in the range are the 
type OFP pumps intended for oil 
burning installations and made in sizes 
suitable for pressures up to 3501b per 
sq. in and deliveries up to 2 g.p.m. 


HYGROMETER 
ALARM 


For All Atmospheres 


HE illustration shows an instrument for 
the continuous recording of humi- 
dity in any atmosphere with facilities for 
giving a warning of any alteration in 
dewpoint or humidity. 

Operation can be carried out in 
pressure or vacuum, hot or cold, wet 
or dry conditions with an operating 
sensitivity of 1 part in 10 million. 
Dewpoints down to -150°C can be 
measured. 

The full range is from —150°C to 
100 per cent relative humidity. The 
chart speed is 4in per minute. The 
circuit is fully transistorised and stabil- 
ised for use on 190 to 260V supply. 
There is provision for remote reading. 
The maximum permissible operating 
pressure is 3,000Ib per sq. in and the 
working temperature range is from 
—50to + 150°C. 

The unit has a response time of 
1 second and is available in standard 
calibrations of —120° to +20°C and 
0 to 10 per cent or 0 to 100 per cent 
relative humidity. The element has a 


VALVE CLIP 


Good Heat 
Dissipation 


Te Bristol valve clip was developed 

primarily for use in guided weapon 
test equipment and is particularly suited 
for use in open box chassis. 

Heat conduction is very good and tests 
are quoted to show that two-thirds of 
the valve heat is removed through the 
clip by conduction. The dissipation 
factor is less than 3°C rise above 
ambient for each watt of heat dissipated. 

The clip is made from one piece of 
25 s.w.g. brass, blanked out and formed 
into six separate fingers. These conduct 
heat direct to the chassis without 
warming the cooler parts of the valve 
envelope. The corrosion resistant finish is 
also said to enhance the thermal per- 
formance. Two sizes are made to 
accommodate valves B9A and B7G, and 
both are suitable for pin and flying lead 
valves. The clips have passed Service 
vibration tests and afford electrical 
screening. The valve is positively 
located both longitudinally and radially. 
Haven Engineering Company Limited, 
29 Corsica Street, Highbury, London, NS. 
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They will handle oils with viscosities in 
the range from 33 (extra light fuel oils) 
to 2,500 seconds Redwood No. 1! 
(heavy oils). Construction includes a 
built-in adjustable relief valve as well as 
a suction filter. The flanges of these 
pumps are of the standard pattern for 
direct fitting. The pumps can be set for 
use with either a single or double line 
system as required. Telehoist Limited, 
Manor Road, Cheltenham, Gloucester- 
shire. 





life of several years. Operation is 
independent of the flow rate and no 
attention or maintenance is normally 
required. The instrument is supplied 
in a metal case finished in stove grey 
hammer enamel and chromium. Shaw 
Moisture Meters, Rawson Road, West- 
gate, Bradford 1. 
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Howden compressor, capacity 3,500 c.f.m. (210,000 c.f.hr.) at 3 p.s.i.g., boosting town’s gas at the 
Northern Gas Board’s Works at Darlington. 


Howden Compressors 


Howden’s experience of manufacturing and operating rotary-screw compressors is unequalled 
anywhere in the world, and Howden are the only manufacturers in Britain manufacturing— 
and holding world selling rights for—these compressors for stationary industrial applications. 


BASIC ADVANTAGES 


Absolutely oil-free air or gas is delivered, since the 
rotors do not make metallic contact and therefore do 
not need lubricating. 

The compressor has a purely rotary action and is free 
from unbalanced forces. Running at high speed, it is 
smaller and lighter than any reciprocating compressor 


of equal capacity; it can be installed on light founda- 
tions, even in soft ground. 

The compressor is valveless, reducing maintenance 
time and cost. 

Flow delivery is steady and free from pulsations; the 
receiver required is therefore smaller. 


The Howden rotary-screw compressor is the most advanced in the world 


JAMES HOWDEN AND COMPANY LIMITED 


195 SCOTLAND STREET, GLASGOW, C.5 


15 GROSVENOR PLACE, LONDON, S.W.1 
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right answer, for the right gas, 


and for the best service—ask British Oxygen Gases 


Does your type of production call for propane? acetylene? 
or both? British Oxygen Gases give will you an unbiased 
answer. Because British Oxygen supply gases for all pur- 
poses, they can help you from experience to choose the 
most efficient, most economical gas for your particular 


production needs. Only British Oxygen Gases have this 
breadth of experience and only British Oxygen Gases can 
offer you such a complete delivery service of industrial 
gases—in cylinders, or in bulk from their nation-wide tanker 
fleet—and lend you storage tanks as well if you need them. 


BRITISH OXYGEN GASES LIMITED + | en 


27 ST. JAMES’S PLACE : LONDON : S.W.1 











HE average inventor, if the conflict in 
terms can be excused, is 50 years of 
age, has been working at his ideas for 
194 years, has spent £733 of his own 
money perfecting 20 inventions and 
patenting five of them. From two to 
five hours a day, seven days a week, of 
his spare time is spent at the bench or the 
drawing board. 

He will have had two of his ideas 
taken up by industry. He may have 
had one taken up by a Government 
body. 

This picture is drawn from the results 
of a survey conducted by ENGINEERING 
among one in six of the membership of 
the Institute of Patentees and Inventors, 
the organisation for independent inven- 
tors in the United Kingdom. 

The acceptance of ideas conceived by 
individuals varies enormously. But 
although some were able to reply that 
the number of their ideas taken up 
reached double figures, 80 per cent had 
not had one single invention taken up 
by any Government body and 66 per 
cent had not achieved even one success 
with industry. 

Among those who reported some 
recognition were a handful of exuberant 
inventors whose years of going-it-alone 
had finally led to some financial backing, 
although of that small number the 
majority of projects that had reached 
production came from men who now 
say that they had to go into business on 
their own in order to get anywhere. 

The chorus of complaint, against lack 
of interest, against vanity and obstruc- 
tion from development departments, and 
the allegations of idea ** borrowing ”’ is 
by no means unanimous. 

One London industrial designer re- 
ports his surprise at the interest ‘* even 
keeness ’’ shown by almost every board 
of directors who study an invention he 
puts forward. He has experienced no 
lack of support but has been exhorted to 
submit further inventions. 

The opposite view is not surprisingly 
taken by one of the Institute’s members 
who sent a carefully prepared drawing 
to a British motor company. He had 
been warned that the company did not 
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look at anything sent in as an invention 
or development unless a patent had been 
applied for. 

Since he had applied he duly printed 
across the drawing—‘ Patent applied 
for.” But to no avail since the drawing 
was returned to him without delay 
accompanied by a polite letter. The 
letter thanked him for taking the 
trouble but pointed out that the com- 
pany only considered those ideas for 
which a patent had been applied. 

The suspicion that his drawing had 
not been unfolded was strong. 

Even more unhappy was the inventor 
who took his prototype on a television 
programme and later found that it had 
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Cold Shoulder for the Inventor 


been successfully and quietly copied. 

The inventors, disappointed for the 
majority and certainly unrewarded, are 
not embittered. Nor without hope, 
many of those who replied that none 
of their ideas has been taken up either 
by industry or a Government depart- 
ment did not simply write—‘* None.” 
Instead they put down—*“ None yet.” 

For all that hope persists among the 
electrical, mechanical and radio engi- 
neers, the accountants, barristers, com- 
pany directors, school teachers, army 
officers and others who took part in the 
survey, one 77 year old voice struck a 
note with which many appeared to be in 
agreement. 

He said: ‘I have not yet invented a 
way of getting a vastly superior device 
taken up by anyone.” 

To another inventor his pursuit was a 
challenge which he thought about as 


models has mounted into the thousands 
the inventor, with few exceptions, lists 
successes with Government or industry, 
or both. For those whose outlay is a 
few pounds only, the result is most often 
of failure. 

To this there were, of course, 
exceptions. Notably a laboratory atten- 
dant who has produced 44 different 
inventions. He has had three ideas 
taken up by Government bodies and 
10 by industry. 

In general, what is felt by many of 
the inventors to be lacking—in the eyes 
of directors to whom proposals are 
made—are adequate prototypes. With- 
out something like a working model or 
at least some clear indication of what 
is being put before them, the executives 
of an already functioning works, their 
plant busy with products successfully 
being sold, are not found to be willing 
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likely to come up as the football pools. 

Many of the inventors freely acknow- 
ledged that a wide gulf existed between 
the man of inventive ability and the man 
with experience enough to develop an 
idea to the point where it could be put 
into production. Understanding of 
marketing was held to be even further 
from their way of thinking. 

For this reason an independent body 
with adequate funds to do the job of 
advising the inventor in a number of 
ways, an important one being with 
information on the firms he could most 
usefully approach, crops up constantly 
among the suggestions. 

This is the aim of the Institute of 
Patentees and Inventors, which is 
severely handicapped by lack of funds. 
Not surprisingly, there were a number 
of complaints that months of delay were 
experienced in getting answers to ques- 
tions from the Institute. In the same 
way the inventors hoped that a private 
body for their guidance would overcome 
the “ delay-factors"’ experienced in 
dealing with the National Research 
Development Corporation. One mem- 
ber of the Institute approached the 
NRDC, at the same time taking out a 
provisional patent. He received a reply 
from the NRDC, he claims, ten months 
later, just two months before the pro- 
visional patent expired. 

What emerges clearly from the survey 
is the relationship between the amount 
of money spent on developing the ideas 
and the number that have been taken 
up. Where the accumulated cost of 
preparing drawings and demonstration 


to divert resources to carrying out the 
early stages of development work which 
the freelance inventor has not had the 
resources to carry through. 

This probably explains the unfor- 
tunate experience of some inventors 
who have successfully put their ideas 
to firms temporarily without enough 
work on the books to keep their 
factories busy. In a number of cases 
new Government contracts or other 
work have come along before the new 
project has reached the stage of being 
ready to go into production and it has 
then been dropped. 

Background information coming in 
with the replies referred to the VI 
missile, used by the Germans from 
Northern France during the Allied 
campaign in Europe, being developed 
at Farnborough as far back as 1923, 
vertical take-off being put up in 1943 
in a form which could have been swiftly 
built and tested but being officially 
turned down, and in 1945 proposals 
for a transatlantic supersonic airliner 
with VTO also meeting “ official dis- 
couragement.”” 

Some inventors, taking a broad view 
of themselves and their colleagues, 
draw an important distinction between 
“‘ gadget mongers” and serious inven- 
tors. The former are inclined to be 
dismissed as seeking merely to exploit 
some minor demand or chance of the 
market. The dedicated inventor is 
seen by many as an altogether more 
revolutionary character, concerned to 
raise human standards by the more 
efficient use of resources. 


On this point, Mr. Arthur W. Capps, 
a thermal and agricultural research 
engineer living in Berkshire, com- 
mented: “* More often than not the 
inventor fails in his true objective—it 
becomes distorted by the pressure of 
public demand. It is clear from Henry 
Ford’s private life and aspirations that 
his main desire was to keep society 
rural—not to create vast townships by 
putting it on wheels. Similarly, we have 
been foiled in the effort to create a 
peaceful Commonwealth by intensifying 
and cheapening food production by the 
promotion of scientifically designed 
peasant type family farms—because we 
have been unable to maintain patent 
control on these proposals they become 
open to development by others while 
Britain continues to subsidise her 
inefficient farming techniques to the 
extent of £250 million a year in order 
to keep out the produce of the more 
efficient family farms of the Continent.” 

Along with others, Mr. Capps 
believes that the uncommitted freelance 
inventor has a contribution in basic 
proposals to give which those in 
development teams and Government 
departments are not in a position to 
devise. 


Legal Aid 

What the inventors propose tor the 
furthering of their work is modest 
enough. 

Since the gap to be bridged is often 
that of showing a convincing prototype, 
they would like to be enabled to buy 
raw materials at cost. 

Public financial support for a private 
body doing the job of the Institute of 
Patentees and Inventors, in guiding and 
advising, is urged by many. The 
Institute is praised, but lack of funds 
leads to long delays. 

On this point, since almost £1,500,000 
was spent on the Legal Aid Fund last 
year for the purpose of unproductive 
legislation, it is worth saying that pump 
priming with a fifth of that sum might 
well lead to highly productive results. 

A longer period covered by provisional 
patent. This suggestion comes from 
some unhappy experiences in which the 
provisional has been taken out, twelve 
months has not been long enough to 
find backers, and when the protection 
has run out the idea has been exposed 
to a manufacturer ready to jump in. 

Again in the way that Legal Aid is 
given, some inventors would like 
assistance towards the cost of con- 
sulting patent agents, search fees and 
what may be prolonged legal expenses 
while support is being sought. 

A major hope for the improvement of 
the Institute’s performance is its Com- 
mercial and Industrial Board. The 
board, made up of manufacturing 
members, receives a regular bulletin of 
inventions submitted to the Institute. 

Greater participation in the CIB by 
manufacturing concerns would increase 
its effectiveness. 

And from those who share the views 
of the member who wrote, “ The day 
of the private inventor is as good as 
over,” there is even a feeling that the 
very word inventor is against them. 
They recognise that the public still has 
faith in “ a team of scientists engaged on 
research” but one man on his own is 
“an inventor,” and liable to be dis- 
missed as slightly mad at that. 
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Piping 


Transmission of mechanical 
power over distances of sev- 
eral miles is carried out hy- 
draulically or pneumatically. 
in London some 186 miles of 
piping carry power to lifts, 
presses and cranes from a 
singie hydraulic system. 


ELECTING the right power transmission system 
becomes more difficult and important as 
the system size increases. When areas of trans- 
mission of a national scale are reached, the 
concept of power distribution has to be replaced 
by the broader concept of energy distribution, 
which implies the possibility of storage. Thus 
power transmissions fall into two categories, 
mechanical and electrical; energy transmission 
includes these and can involve the bodily move- 
ment of a medium in which energy is stored 
mechanically, electrically, chemically or nucle- 
onically. 

In a country with a variety of energy sources 
and systems for its transportation, it beomes 
important to select the best economic combina- 
tion. For example, France, with a well deve- 
loped system of roads, railways, waterways, and 

ical grid, is now faced with the problem of 
deciding the best way to bring oil and natural 
gas in from the Sahara. Should it be by ship 
or pipelines? If the latter, through Italy or 
Spain? What proportion of the fuel is to be 
converted into electric power and where is this 
best carried out? Where should a refinery be 
sited? When the area under consideration grows 
to the size of the European Common Market the 
situation becomes more complicated, and the 
benefits to be obtained by a correct solution 
greater. In recognition of the growing problems 
of integrating power supplies, a number of papers 
on these and related topics are to be read at the 
forthcoming World Power Conference. 

At the same time as areas to be served are 
growing in size, methods of energy distribution 
are developing in scope and applicability. In 
particular, the use of pipes is increasing. Mech- 
anical power can be transmitted through rods, 
wires, or fluids; but where the transmission is 
over any distance, or the system complex, fluids 
are commonly used and conveyed through pipes. 


HYDRAULIC SYSTEMS 


Transmission of hydraulic power through 
pipes, which began to be developed contem- 
poraneously with the early experiments using 
cables, was more successful although this 
development was in turn overshadowed by the 
advent of electricity. Some of the early water 
systems, however, notably in London and 
Liverpool, are still in use today. In London 
about 186 miles of underground mains supply 
hydraulic power to lifts and industrial equip- 
ment. The system is owned and operated by 
the London Hydraulic Power Company and 
installation started in 1871. About 25 million 
gallons per week are pumped by four stations at 
Pimlico, Rotherhithe, Wapping, and Pentonville. 
A guaranteed pressure of 700 1b per sq. in is 
available at any part of the system. 

Trunk mains are 10 in diameter, and various 
other sizes are used for the branches down to 
2in. Originally all the pipes were cast iron, but 
replacements are being made with steel piping, 
connected by the patent “* Victaulic ”’ joint. 

The use of hydraulic power of this kind is 
increasing. Since 1950 the company’s consump- 
tion of water has risen by 9 million gallons to 
25 million gallons per week. This has been done 
by connecting into the system three main rail- 
way goods depots, and a large dock, all of which 
previously generated their own hydraulic power. 
In addition new hydraulic lifts have been installed 
in many of the large car showrooms that have 
recently opened in the London area—direct 





Mechanical 


Power 


acting lifts are used, capable of lifting up to 
40 tons or more if required. Industrially, piped 
hydraulic power finds application in cranes, 
capstans, fire protection, wagon lifts, pumps and 
presses. Its principal selling points are low 
capital costs where mains are already installed, 
and a lower rate of depreciation than electrical 
equipment. Some hydraulic lifts operating in 
London are 70 years old. 

During the last 30 years the use of hydraulic 
power has grown, but in general central pumping 
station systems have not developed on the scale 
of that in London. Small local stations are 
used instead, with the pumping power being 
provided electrically or straight from a prime 
mover. An example of the latter is the use of 
hydraulics on aircraft. A typical Second World 
War bomber would contain up to 200ft of 
hydraulic pipeline; its contemporary descendants 
probably contain over 1,000 ft. Hydraulic sys- 
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A complicated network of mains distributes water at 700 lb per sq. in beneath London. The four 





engine) the overall power efficiency of the 
pneumatic system is lower than that of hydraulic 
systems. If the efficiency of a fluid power pump 
is taken as 80 per cent, the power consumption 
of an air system is about 24 times that of an oil 
system of comparable size. Other instances 
where oil systems are preferred are for high 
pressures (up to 10,000 Ib per sq. in, compared 
with 120 lb per sq. in normal maximum for air), 
for extreme accuracy, and where freezing 
conditions would prejudice satisfactory operation 
of an air system due to condensation of moisture. 
Also, hydraulic equipment is generally less bulky 
than equivalent pneumatic equipment. 

Air systems, on the other hand, have the 
advantage of speed so long as high accuracy is 
not required, and they are also generally pre- 
ferred where there is a fire hazard, such as 
around a blast furnace. Sometimes a composite 
hydraulic-pneumatic system can be used to 
advaniage. Also there are exceptions to the 
low pressure rule for air; for example, air 
pressures of up to 12,000 Ib per sq. in are used 
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pumping stations indicated handle about 25 million gallons per week. 


tems are also becoming more frequently used 
on motor vehicles—in cars for servo brakes and 
steering, and on tractors for driving ancillary 
equipment, for instance as an aid to tilling. Some 
of the largest modern systems are found on ships, 
the 500 h.p. steering systems of the Queen Mary 
and Queen Elizabeth, being good examples. 

Although the London Hydraulic Company do 
not experience any great trouble through using 
water as their medium for transmitting power, oil is 
generally preferred for smaller local installations. 
Water is liable to contain chemicals and foreign 
matter in suspension, and it is often difficult to 
maintain valves and working surfaces in a satis- 
factory condition. The properties to consider 
when selecting an oil for hydraulic power 
include viscosity, change in viscosity with 
temperature and pressure, oxidation stability, 
demulsibility, lubricity, corrosion prevention 
properties, film strength, liability to form gums 
and sludges, susceptibility to foaming, and 
nonflammability. 


PNEUMATICS 


With the increased use of hydraulic systems, 
there has been a corresponding growth in the 
use of pneumatic systems, for the two are to 
some extent complementary. Air has the 
advantage of versatility; that is, once a pneumatic 
system has been installed it cannot only be used 
to produce mechanical displacements or to drive 
motors, but can also be employed for paint 
spraying or for cleaning and drying. Compressed 
air is particularly well suited for the operation of 
riveting hammers, chippers and scalers, etc. 

Pneumatic equipment has the advantage that 
the medium it uses is readily available in large 
quantities. However, as the work done in 
compressing the air is not used expansively 
(as compared with the use of steam in the steam 


in coal mines for breaking up the coal seam, and 
this air is also used for ventilation. 

The coverage possible with a pneumatic 
system is illustrated by the new Vauxhall plant 
at Luton. There, 5 miles of 6 in diameter piping 
distribute air at 100Ib per sq. in around the 
factory. A flow of 22,400cu. ft per min is 
available. The air is used for press and body 
fabrication, also for paint spraying, etc. 

Recent years have seen pneumatic and 
hydraulic equipment performing nearly all the 
functions that were previously carried out 
manually. There is likely to be scope for fluid 
power in space vehicles where, as in aircraft, 
hydraulic and pneumatic systems score by their 
lightness and simplicity, and it is generally 
considered that such systems will be required 
for flight control and utility actuation, par- 
ticularly during re-entry. 


STEAM POWER 


Transmission of energy by means of steam is 
generally confined to short distances, within a 
power station, for example. However, the 
distance over which steam may be piped is 
increasing (even neglecting district heating 
schemes as a form of power transmission) and 
at the Lever Brothers power station at Merseyside 
some 5 miles of steam piping have been installed 
to carry steam to other factories in the Port 
Sunlight area. The project involves the trans- 
mission of a total quantity of 370,000lb of 
steam per hour. In one part of the system the 
steam travels for 5,680 ft at 2301b per sq. in 
and 620° F. A 12in main is used for this part 
and the thermal insulation covering designed by 
the Darlington Insulation Company Limited 
reduces the heat loss to about 1-3 per cent of 
the heat transmitted. The covering is approx- 
imately 5 in thick. 
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Special Article 





Continuous 


Pipelines carry fuel economic- 
ally if loaded continuously. 
Developments in internal coat- 
ing, pigging, solid suspensions 
and construction will lead to 
their wider use for carrying a 
great variety of fuels. 


Wace method of fuel transportation should be 

used in any application has to be decided 
on the basis of the overall economics of energy 
transmission in the area concerned. Carrying 
fuel through pipes is most economical if the 
pipe is used continuously: costs per unit volume 
vary inversely as the load factor. In this respect 
pipes differ from some discontinuous methods 
of transmitting fuel—lorry or railway truck, for 
example—where the fuel is only part of the total 
traffic carried by the system. 

In recent years the use of pipelines has grown 
considerably. The US magazine Pipe Line 
Industry forecasts that over 27,000 miles of oil 
an gas pipeline will be laid in the Free World 
in 1960. Recent developments in operating 
techniques include the use of epoxy resins for 
the inside walls of pipes, and the employment of 
inflatable elastomer spheroids—rubber balls— 
for separating products in a line. 


OIL 


Transport of oil by pipeline is usually more 
convenient than by road or rail. Water trans- 
port, however, often has the advantage where 
long distances are involved or where a compre- 
hensive system of inland waterways is available. 
Political considerations may also dictate against 
the use of a pipeline. 

Pipeline lengths of 1,000 miles and over are to 
be found in North America and the Middle East 
but in Europe such lengths have not yet deve- 
loped. The situation is changing, however, with 
the growth of closer economic ties between 
European countries and also as a result of NATO 
requirements. A 500 mile pipeline crosses 
Europe from the port of Donges, on the Bay of 
Biscay, to the Rhine—to carry petrol for aircraft 
and tanks—and a 250 mile pipeline is to be de- 
veloped from Genoa to a refinery in Switzerland. 
Other pipelines of a similar length are also 
appearing, notably in France and Germany. 

France has recently completed a 410 mile 
crude oil line from the Hassi Messaoud field in 
Algeria to the Mediterranean port of Bougie. 
The first 332 miles are 24 in diameter, while the 
northern 78 miles are 22 in. At present only two 
of the four projected pumping stations are in 
operation and deliveries are from 80 to 100,000 
barrels per day. The ultimate capacity should 
be about 310,000 barrels daily. 


NATURAL GAS 


Natural gas is widely used in the United 
States, the first pipeline having been installed 
in 1821. Recent decades have seen a consider- 
able growth in the piping network and now the 
only area without a direct supply of natural gas 
is the extreme northeast sector of New England. 

The main reserves of gas have been found in 
the south and southwest of the country. Some 
51,000 miles of piping collect the gas from 
various fields, 165,000 miles of mains transmit it 
through the US, and 347,000 miles distribute it 
throughout local areas. 

A steady increase in pipe diameter has occurred 
over the years. From the 24 in diameter used in 
the 1930's, the sizes have gone up until now pipes 
of 36in diameter are being laid. The larger the 
pipe diameter the lower the transport cost per 
unit volume—if the line is working at optimum 
capacity. Volume capacity increases faster with 
pipe diameter than the cost per mile. 

Thin walled steel pipe is widely used, the entire 
pipeline, including valves and fittings, being 
electrically welded. The National Steel Cor- 


Transport of Fuel 


poration, Pittsburg, have put forward forecasts 
of 14,500 miles—or 4 million tons of steel—as 
the amount of natural gas piping to be laid in 
1960. With the trend towards higher pressures, 
stronger steels with yield strengths of 56,000 Ib 
per sq. in were introduced in 1958, resulting in 
a sharp increase in first cost. More recently 
60,000 Ib per sq. in manganese-carbon steel has 
been made available to the pipeline industry; 
few, if any, orders have been placed for it. 

Experiments are underway to examine the 
effects of epoxy resin coatings on the inside of 
pipes. It is believed that an increase of 2 per cent 
in gas flow would justify the cost of internal 
coating. The Transcontinental Gas Pipe Line 
Corporation have used such coatings since 1955, 
and their tests have indicated a flow increase of 
5 to 10 per cent depending on flow rates. But 
up to 4 per cent of this could be due to the 
cleaning the pipe received before coating. 

* The use of rubber balls, generally inflated to a 
diameter about in greater than that of the pipe, 
is becoming more widespread. They can be 
used as squeegies, and have the ability to go 
round bends with little leakage. Two balls can 
contain a slug of epoxy resin between them, and 
can coat the pipe by moving the slug along it. 
A similar method can be used for drying a pipe 
after hydrostatic pressure tests—several balls are 
sent through the pipe to act as squeegies, and 
then a slug of methanol is carried through to 
speed up the drying. 

Colorado Interstate Gas Company use under- 
size spheres to remove petroleum from their 
40 miles of gas gathering system. The spheres 
are 97 per cent of pipe internal diameter and are 
made in sizes to fit 16, 18, 20 and 24 in pipes. 
Wherever there is a dip in the collecting system, 
petroleum condensate collects, the gas velocity 
in the main not being high enough to blow it out. 
The spheres are inserted at the beginning of the 
system and pass through it, pushing liquid before 
them. Where the pipe diameter enlarges a larger 
sphere is inserted automatically to follow the 
smaller sphere. About | million gallons were 
collected during the first ten weeks of operation 
of the system. 


COAL GAS 


The possibilities of high pressure gas pipelines 
as an economic method of distributing energy are 
being examined in Britain. The Lurgi process 
would appear to be well suited to such a system 
and the gas industry is examining the require- 
ments for a high-pressure gas “ grid.” Pre- 
liminary studies show that considerable benefits 
would be gained if underground reservoirs could 
be found to store gas economically in the summer 
against winter demand. 

It is in Scotland that Britain’s first Lurgi high 
pressure gasification plant is being installed, at 
Westfield, Fife. High pressure pipelines will 
carry the 30 million cu. ft of gas produced daily 
to local distribution systems at Glasgow, Perth, 
and Dundee. Gas will be carried at a pressure 
of 250 Ib per sq. in through a total of 76 miles of 
12} in outside diameter steel pipe. At the out- 
skirts of towns, pressure reducing stations will 
lower the gas pressure to 25 Ib per sq. in. 

Modern techniques developed for laying oil 
and natural gas pipelines have been used for the 
Scottish project. The whole “ spread ’’—a col- 
lective name for the man and equipment con- 
cerned with all phases of the pipe laying—moves 
along the route of the line, forming in effect a 
travelling factory. They occupy a strip of land 
about 10 yards wide. A rotary ditcher moves 
along digging a 4 ft trench at a rate of 10 ft per 
min, while the steel pipes, which arrive in random 
lengths of 25-45 ft, are welded into a continuous 
length alongside the trench. Mobile cranes then 
“ snake ” the pipe into the trench. 

Pipe ends are bevelled for butt welding, and 
downhand electric arc welding is used through- 
out. Bends made in the field by cold bending 


by Pipe 


have a minimum radius of curvature of 30 times 
the pipe diameter; factory produced bends can 
be as sharp as seven times the pipe diameter— 
the minimum for the free passage of gauging and 
swabbing pigs. The spread extends over about 
one mile of the route and moves about 1} mile 
per week. 

As an example of current practice in low- 
pressure gas networks, the integration’ scheme in 
the East Kent area recently completed by the 
South Eastern Gas Board can be cited. In this 
77 miles of spun cast-iron pipe of between 18 and 
8 in diameter has been laid, and tested to 50 Ib 
per sq. in. Flexible joints are used throughout. 
The scheme enables the centralisation of gas 
generation and has resulted in the closing down 
of 10 local stations. 


COAL 


Solid fuels have been carried through pipes 
for short distances, but nothing comparable to 
oil pipeline systems exists. However, transport 
of coal through pipes over long distances 
promises to be more economical than other forms 
of transport, once development problems are 
overcome, 

In some local installations coal is transported 
pneumatically. Suction lines are used to carry 
coal from a variety of sources to a common 
destination, and pressure lines are used for 
distributing coal to several destinations. In 
small installations where air lines are an 
alternative to handling material in bags, an 
immediate saving of up to 2 per cent of material, 
which would stick to the bags, is made. Ground 
peat, charcoal, and wood chips are also handled 
by pneumatic systems. 

The transport of coal by air through pipes 
has been studied in connection with the supply 
of pulverised fuel to boilers. An outstanding 
problem is the drifting of coal in the pipes; 
that is, the settling of dust into drifts at certain 
parts of the system. Normally air velocities of 
40 to 90 ft per sec are used. 

Carriage of coal by water has a somewhat 
longer history. In 1913 coal was delivered by 
water through an 8 in pipeline 660 yards long 
from a jetty to Hammersmith power station. 
Recently a French installation has been erected 
in the Lorraine coalfield to transport coal slurry 
(particle size less than 3 mm) 9-2 km to a power 
station. An ultimate capacity of 360 tons per 
hour is expected, the pipe being 357mm in 
diameter, welded steel, and buried. 

The water-to-coal ratio is fairly critical. 
There must be sufficient water to lift the coal 
but not an excess that would absorb useful 
pumping power. It is likely that the optimum 
lies between 1:1 and 2:1 ty weight. The 
minimum velocity of water required to keep the 
coal moving is between 4 and 14 ft per second, 
depending on the coal size. It has been estimated 
that 10 miles of 14in pipe carrying a 2:1 
mixture at just over 7 ft per sec would require 
760 h.p. There are two trial rigs at the 
British Hydromechanics Research Association, 
Harlow, one with 3 in and the other with 6 in 
diameter piping. The first carries 2 tons of coal 
per hour, the second 20 tons per hour. It is 
found that solids larger than } in slide along 
the bottom of the pipes, a situation that is 
likely to lead to uneven wear. 

At Woodend Colliery, near Armadale, where 
it has always been necessary to pump about 
12 tons of water for every ton of coal mined, an 
experimental hydraulic transport system has 
been installed. It is designed to pass 60 tons of 
coal per hour, with lumps up to 3in cube. 
The pipeline is 7 in diameter, 400 ft long, and 
a water flow of about 750 gallons per minute 
is required. 

If hydraulic transport of coal were to be 
introduced on a large scale, considerable volumes 
of water would be involved, and the system 
might well become a dual water-and-coal grid. 








The Pipemobile carrying a concrete pipe, of 162 in diameter and weighing 
over 60 tons, to its position in the aqueduct. 


720 


27 May 1990 ENGINEERING 





The Pipemobile reversing out of a concrete pipe which has just been 
placed into position. 


Large Diameter Pipes Placed by Machine 


In an effort to overcome pipelaying and trans- 
porting problems, when duplicating the Colorado 
River Aqueduct with 162 in diameter concrete 
tubes, a unique pipelaying machine was deve- 


The pipes for this project were laid for a 
total length of 12 miles alongside the existing 
aqueduct; they each had a length of 16 ft and 
weighed between 63 and 68 tons. An added 
complication in the work was that no additional 
loading should be placed on the existing pipe- 

‘ line, either from excavated spoil or from equip- 
ment used on the job. 

To avoid the obvious difficulty of handling 
heavy pipe sections, the contractor carrying out 
this work devised a special machine which is 
able to pick up the pipe sections, carry them 
into the excavated trench and place them into 
position. 

** PIPEMOBILE ”’ 


Known as a “ Pipemobile,”’ the machine runs 
through the pipes and then picks up for transit. 
To allow the front end of the machine to enter 
the pipe without any damage, two sets of large 
rubber-tyred wheels are arranged, one behind 
the other, at the front of the machine. By 
switching the load between these two sets of 
wheels it is possible for the machine to hop over 
the joint without causing any damage to the 
pipe. Normally, when travelling, loading 
is not placed upon the front single wheel but 


upon the set of two rubber-tyred wheels 
immediately to the rear. 

At the rear of the machine are two sets of 
double rubber-tyred wheels, which are used to 
give the Pipemobile the necessary stability in 
difficult ground. Each of these sets of wheels is 
powered by a 50 h.p. electric motor through a 
a gear reducer and a chain drive. Electrical 
power to these motors is supplied by a 225 h.p. 
diesel engine driving a 250 kVA direct-current 
generator. Maximum speed of the Pipemobile 
is roughly 24 m.p.h. and speed variation is 
obtained by changing the voltage output of the 
main generator. 

Both front and rear wheels can be used for 
steering, the front wheels being able to turn 
through 180° and the rear wheels through 60°. 
Operation of the steering mechanism is done 
hydraulically. Generally speaking, the front 
wheels alone are used for steering, but for very 
sharp turns both sets of wheels are used, com- 
munication between the drivers at the front 
and rear of the machine being maintained by 
telephone. 

After the front of the machine has passed 
through the pipe so that front and rear wheels 
of the machine are clear on the ground, the pipe 
is lifted by two horizontal arms which first press 
against the sides of the pipe and then lift it from 
the ground. 

Using a machine operating in this way means, 
of course, that the pipes have to be placed 


continuously from one end of a length to the 
other. As the pipes formed a pressure syphon, 
this meant that some pipes had to be placed up 
rather steep inclines. Some assistance was 
therefore required by the machine for moving 
up the incline while carrying the heavy pipe 
sections and this was given either by winching 
from the top of the slope or by the use of pusher 
tractors. 


SECURING THE PIPES ON A SLOPE 


When in position the pipe has to be retained 
from slipping back down the slope. This was 
done by casting an anchor block of concrete 
into the bottom of the trench. Incorporated in 
the block was a flat steel strip. With the pipe 
in position, it was secured by welding a steel 
angle piece on to the flat strip, one side of the 
angle bearing against the concrete pipe and 
holding it in place. 

Some idea of the magnitude of the work 
involved can be obtained from the fact that 
special semi-trailer units had to be designed and 
built to carry the pipes from the casting yard. 
Roads had also to be constructed for the semi- 
trailers to run on because their loaded weight 
was greater than that permitted on the existing 
highways. 

All the work described here has been carried 
out by the American Pipe and Construction 
Company for the Metropolitan Water District 
of Southern California. 





Cubic Hyperboloids for Synagogue Roof 


Timber shells of unusually graceful and dramatic 
design are to be used to roof a new synagogue at 
Carmel College in Oxfordshire. Three in number, 
the shells are described by their designer as cubic 
hyperboloids and they will cover a pentagon- 
shaped building having sides 50 ft long. 

Carmel College is the only Jewish public school 
in Great Britain and the architects explain that 
their design is an attempt partly to recall the tents 
in which the early Jewish communities wor- 
shipped and partly a translation into architectural 
form of the true meaning of the word synagogue 
—“a meeting place *’—and the place where the 
school’s community will meet to worship, 
grouped around the cantor, who leads the 
prayers. 

The focus of the Jewish ritual is the Ark, which 
houses the scrolls of the Law (Pentateuch), and 
which will stand at the east end of the building, 


at the climax of the structure, where the roof 
reaches its highest point 50 ft above the ground. 
The entrance to the synagogue will be directly 
opposite the Ark. 

There are to be no internal supports within the 
building, the whole weight of the roof being 
carried on the five points of the pentagon. The 
height of the building at the entrance will be 
20 ft and at the other two points the roof will 
sweep down almost to the ground. The two 
walls on each side of the entrance will be of solid 
construction and the two behind the Ark will be 
of glass panels set in plywood box mullions. 
In this way the use of contrasting light and shade 
will asist the lines of the building in focusing 
attention on the Ark. 

A laminated timber spike will carry the top- 
most point of the pentagon, and there will be 
timber pillars at each side of the porchway or 


entrance. Concrete blocks set in metal shoes 
form the footings at the two low points. The 
edge beams and the valley beams of the roof 
will be of laminated timber and a rib of the same 
material will carry the roof across the entrance. 
The soffit of the roof will be varnished to bring 
out the natural grain of the wood; the outside 
of the roof will be sheathed with copper. The 
overall length of the building is 104 ft, with the 
roof cantilevering 25ft beyond the entrance. 
The overall width is 86 ft. 

The architects for the synagogue, which is 
part of an extensive building scheme at the 
college, are Erdi and Rabson, of 27 Knightrider 
Street, London, EC4, and their consultant engineer 
is Mr. H. Tottenham, of Hume and Tottenham, 
1-2 Hertford Place, London, W1. The greater 
part of the new buildings is being constructed 
in timber. 
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Advances on the Snowy Mountains Hydro-electric Scheme 


During the last twelve months the Tumut 1 
power staton on the Snowy Mountains hydro- 
electric power scheme in Australia has been 
completed, bringing the total capacity to date up 
to 380 MW. The Tantangara dam on the Upper 
Murrumbidgee river has also been completed, 
97,000 cu. yd of concrete being placed in about 
12 months. In addition, the 9 miles long 
Tooma-Tumut tunnel excavation has been 
finished and the Tumut 2 pressure tunnel has 
been holed through. Many records for tunnel- 
ling have been broken during the last year on the 
works for the scheme. Details of a modified 
scheme that will enable the Snowy river waters 
to be used much quicker than originally expected 
have also been released, and are given below. 

The tenth annual report of the Snowy authority 
has just been published, covering the year up 
to the end of June last year. The highlights 
since then are covered in the above paragraph. 
During the year reviewed in the report, however, 
the first phase of the Upper Tumut works, com- 
prising the Eucumbene-Tumut tunnel, Tumut 
pond dam, the pressure tunnel and the power 
station for Tumut 1 were virtually completed. 

The completion of the Eucumbene-Tumut 
tunnel, 14 miles long and 23 ft in diameter, 
is the largest ever constructed in Australia and 
has formed a link between the newly created 
Lake Eucumbene on the east of the Great Divid- 
ing Range and the Tumut river, a principal 
tributary of the Murrumbidgee, on the west side. 
This tunnel was actually brought into service in 
June, 1959—four months ahead of the contract 
date. 

Tumut pond dam was also completed ahead 
of schedule, in this case five months, sufficient 
to enable the spring snow-melt from the Upper 


Tumut catchment. The dam is 283 ft high and 
is of concrete. Also in the year under review 
the first two 80 MW units began commercial 
operation in the underground power station of 
Tumut 1. 

Rapid progress was made on the second phase 
of the Upper Tumut works, comprising the 
Tooma-Tumut division, the Tumut 2 project and 
the Murrumbidgee-Eucumbene division. Con- 
struction of this group of works began late in 
June, 1958, and in the short space of just over one 
year 11 miles (out of a total of 27 miles of major 
tunnels) were excavated, site preparation and 
river diversions for the Tooma and Tumut dams 
were well advanced, access to and excavation of 
the roof section of the Tumut 2 power station 
(280 MW) were completed and the concrete 
Tantangara dam (148 ft high) on the Upper 
Murrumbidgee river was half completed. 

The annual report also gives for the first time 
full details of the high level diversion that has 
been proposed as a substitute for the original 
Snowy-Murray diversion. The new layout calls 
for a 15 mile long tunnel between the Snowy 
river at Island Bend and Lake Eucumbene. 
This will enable waters of the Snowy to be stored 
in the lake along with those of the Eucumbene, 
Tumut and Murrumbidgee rivers and will result 
in improved reliability of power and irrigation 
water, especially in times of drought. It will also 
make it possible to utilise the Snowy two years 
sooner than under the original proposals. 

Work on the scheme as a whole began just 
ten years ago. By 1975, when it is due for 
completion, some £A422 million (£338 million) 
will have been spent on civil constructions and 
mechanical and electrical installations. This sum 
is being financed by the Commonwealth Govern- 
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Principal points on the scheme. 





ment but all the running costs, including interest 
and repayment of capital, are to be found out 
of the sale of electricity; water for irrigation 
purposes is to be supplied free of charge. The 
economics of the scheme provide for the re- 
payment of all loans to the authority within 
70 years. 





Soil and Water Surveys Using Isotopes 


The use of radioisotope methods in manu- 
facturing is already saving millions of pounds 
annually through improved quality control or 
simplified analytical techniques. Radioisotope 
methods will soon be spreading further into 
civil engineering as a result of work at the 
Wantage Radiation Laboratories of the Atomic 
Energy Authority. Geiger counters will soon 
become important items of contractors’ plant. 

Immediately available for commercial exploita- 
tion is a portable instrument for the simultaneous 
field measurement of soil density and moisture 
content. The instrument is self-contained and 
can be moved about in the field by two men. 
No chemical laboratory is required, and the 
indications are read directly from a scale while 
the measurement is being made. 

Relying on the behaviour of gamma and 
neutron radiation, the instrument consists of a 
radiation source, mounted on the tip of a spike, 
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and two radiation counters. The familiar 
Geiger-Miiller tube is sensitive to gamma 
radiation, while a tube filled with boron tri- 
fluoride records the presence of neutrons. The 
housing shown schematically in the illustration 
contains a thick lead shield into which the 
source is withdrawn during transit. To make a 
density measurement, the instrument is laid on 
the ground and the spike driven into the soil. 
The source emits gamma rays in all directions 
which are scattered by the atomic nuclei in the 
soil like peas blown into a grating. The 
scattering is proportional to the number of 
nuclei encountered, and hence the number of 
gamma rays reaching the Geiger-Miiller tube is 
a measure of soil density. 

For moisture measurements use is made of the 
fact that fast neutrons emitted by the source 
are gradually slowed down by collisions with 
hydrogen atoms. This is in fact the principle of 
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Portable field instrument for soil density and moisture content determination using radioisotopes. 


water moderated nuclear reactors that are used 
on submarines. The number of neutrons slowed 
down and scattered back into the counter is 
proportional to the water contained in the soil. 
For this measurement the spike is withdrawn 
into the instrument, and the neutrons penetrate 
the soil to a depth of about 6 in. 

One of the more difficult problems of hydraulic 
engineering is to measure the flow of water in 
large ducts. Often the result must be highly 
accurate as the acceptance or rejection of a 
water turbine design may depend on it. Two 
popular techniques are the salt-velocity and 
salt-dilution methods, both of which can be 
improved if radioisotopes are substituted for the 
salt, and radiation counters for the electrical 
resistance gauges. The instrumentation and 
apparatus are very similar to that used with salt, 
consisting of a fast injector, a measured length 
of duct, and recording and detection instruments. 
Though first proposed as early as 1920, the 
accuracy of radioisotope methods has never 
been fully evaluated. It is now found that the 
radioisotope dilution method is comparable in 
accuracy to salt dilution, but is more con- 
venient, requires less bulky equipment, and can 
be used with salt water as well as fresh water. 
The accuracy of the radioisotope velocity method 
is + 0-5 per cent for large flow rates. 

For dredging contracts and harbour improve- 
ment, it is important to know what influence 
wind and tide have on the movement of sand. 
A convenient method of tracking the shifting 
sandbanks is to deposit radioactive pebbles at 
strategic points. By making periodic radiation 
surveys of the area the movement of radioactive 
particles can be related to prevailing wind and 
tidal conditions. Special detection instruments 
have been developed at Wantage for underwater 
use, 
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Motoring Through the Next Ten Years 


Spark-ignition petrol engines 
in cars are here to stay. New 
production techniques will 
give lighter engines; stratified 
charge may give 50 per cent 
increase in m.p.g. The “ Leva- 
car” has been suggested for 
500 m.p.h. public transport. 


A LOOK across the next decade was recently 
taken by Mr. V. G. Raviolo of the Ford 
Motor Company, Dearborn, Michigan, USA. 
He is executive director of Ford’s engineering 
staff and was reading a paper “ Automotive 
Development Trends in the USA” to the 
Institution of Mechanical Engineers, London. 
Although principally concerned with the Ameri- 
can scene, his remarks bear relevance to Europe 
also. He pointed out that the United States is 
keenly aware of the potential markets repre- 
sented by the European Economic Community 
and the Free Trade Association, whose combined 
population is expected to reach 310 million by 
1970 (exceeding that of USA by nearly 50 per 
cent). 

How important personal transportation is to 
the American way of life is illustrated by the 
pattern of spending there. Current estimates 
show that nearly $16,000 million are spent 
annually on car purchases, new and second hand, 
and some $20,000 million are spent on mainten- 
ance and operation. These figures exclude fleets 
of business and government vehicles. Against 
the total of $36,000 million per year spent on 
personal transport, Mr. Raviolo contrasts an 
estimate of $3,000 million for all forms of US 
public transport put together—buses, streetcars, 
airlines, trains, and taxis. That is, the personal 

ion market is about 12 times as large 
as the rest of the transportation market put 
together. 

Imports of foreign cars and the development 
of American “ compacts”’ have changed the 
market there. Whereas US companies formerly 
offered all customers a large six passenger car as 
a universal all-purpose vehicle—with a number 
of engine, transmission, trim, and colour com- 
binations—this is no longer possible. The station 
wagon, for example, accounts for 15 per cent of 
their market now, and small cars are likely to 
account for 30 per cent of all US sales this year. 
As the decade progresses the variety of specialised 
vehicles is likely to increase. 


FUTURE FOR ENGINES 


Engines are the heart of the problem. A new 
series of American engines is coming, probably in 
the mid 1960's. “ We are still not agreed on 
any one type,”’ said Mr. Raviolo, “ and are, in 
fact, studying the entire spectrum of possibilities. 
The promise of minor changes and major invest- 
ments means that we will need to be quite certain 
as to trends in engine and transmission designs 
before we are committeed to a final production 
design.” 

Conventional piston engines will continue to 
power most vehicles in the next decade, but 
major developments in combustion in both petrol 
or diesel engines may well be included. The 
new types of petrol engine to be expected can 
all be classified as stratified-charge engines. There 
are a number of forms such engines can take. 
They may use pre-combustion chambers supplied 
with a stoichiometric mixture, which will be 
spark ignited and, in turn, will fire a lean mixture 
in the main chamber. Or they may use a 
stratified charge in the main chamber, by control 
of air and fuel flow. In either case, they will 
almost certainly use fuel injection. They may 
well run with an open throttle, except for very 
low speed and load, and will probably run with 
excess air. 

The stratified-charge engine was singled out 
by Mr. Raviolo as the most promising develop- 


ment for passenger-car engines. ‘‘ Potential fuel 
economy is projected for certain of these arrange- 
ments at more than 50 per cent improvement in 
miles per gallon. I do not now expect that the 
development of such engines can be brought 
along fast enough to be introduced in the mid- 
1960’s. However, some manufacturers surely 
will pursue this development agressively and may 
succeed before the end of the decade.” 

The diesel offers new promise as the result of 
intensive research over the past few years. 
Problems of injection and combustion in high- 
speed diesels operating at maximums. of over 
4,000 r.p.m. have been resolved in the laboratory 
and will be soon reduced to production practice. 
Operation economics of diesels change entirely 
with this development; and a new market for 
such engines in taxis, delivery trucks, and farm 
trucks will be created. The availability of light- 
weight diesels will make it possible to offer them 
as optional power plants for passenger cars. 
How extensively they are used for this purpose 
depends on local fuel prices and taxes. In the 
US it will be difficult for the private owner, 
driving an average of 10,000 miles per year, to 
recover the added cost. 

New foundry processes and techniques will 


The Levacar is a pro- 

posed vehicle sliding on 

a thin film of air over 

rails. It is intended for 

inter-city transportation 

in the speed range 200 
to 300 m.p.h. 


lead to lighter major engine castings in iron. 
Use of precision resin-bonded shell moulds, 
together with automated mould assembly will give 
better dimensional control. Thinner wall sec- 
tions then become possible, and with the judi- 
cious use of aluminium for covers and manifolds 
a total engine weight will result very near to 
that of an all-aluminium engine, at a lower cost. 

Ford are also studying high-strength steels. 
In the past these have been regarded as laboratory 
curiosities, being expensive and too brittle for 
most applications. The company’s scientific 
laboratory have now produced steels of 400,000 
to 500,000 Ib per sq. in tensile strength with elon- 
gations of 74 per cent. 

A gas-turbine consisting of a low-pressure 
low-speed machine supercharged by a very small, 
very high-speed machine is under development 
at Ford. It includes two burner stages and heat 
exchangers, but no recuperators. The assembled 
engine is now on bench test and will be installed 
in a vehicle later this year. “* The fuel consump- 
tion is within the diesel range and with a flat 
curve,” stated Mr. Raviolo. “ That is, if we 
plot specific fuel as a function of r.p.m. at full or 
part load we get a curve below many diesels and 
nearly as low as the best.’ The turbine is 
likely to be competitive in cost with low-volume 
high-quality diesels. As it is also competitive in 
operating economy, its advantages over the diesel 
would be lower weight (about a third) and greater 
life (2 to 3 times). There is little promise that 
costs equal to those of a car petrol engine can 
be achieved. 


Important developments in the rest of the car 
are also likely. A chassis that does not require 
lubrication will soon be common. Work is also 
proceeding towards axles, transmissions, and 
coolant systems that are sealed at assembly and 
not normally serviced until a major overhaul is 
required. Knowledge gained from integrated 
body-frame cars is applicable to frame-and-body 
types, and more new frames will appear. The 
latter type of construction is likely to continue 
for some time, especially in car lines with many 
body types. Higher road speeds may tend to 
emphasise aerodynamic designs, which the 
customer is no longer so prejudiced against. 


TRAVELLING ON AIR 


Ford are working on other forms of land 
surface transport besides automobiles, notably 
the Levacar, shown in the illustration. This is 
a high-speed public transportation system in 
which the vehicle slides along rails, on a thin film 
of air. It is capable of speeds up to 500 m.p.h. 
and is to be guided by aittomatic controls. 

In the last few years development work has 
been carried on in the company’s laboratories 
and a single-passenger vehicle on tracks has been 
produced. The company now feels that the 





feasibility of the system is assured and that the 
next step is a full-scale development. 

The Levacar system envisaged would operate 
with single units carrying about 60 passengers. 
Each car would have its own means of levitation 


and propulsion. Travel would be from city 
centre to city centre, and a considerable saving of 
time compared with normal airway travel is 
claimed. For example, travel between Glasgow 
and London would take about an hour, whereas 
the journey by air would take about three 
times as long, if the time taken for ground 
travel between the city centres and airports is 
included. 

Ford see the system as ideally suited to replace 
aircraft and passenger trains for distances up to 
1,000 miles. They forsee no technical problems 
in the system, in spite of the fact that they expect 
to break the land speed record. Mr. Raviolo 
believes that a working Levacar system could be 
developed within five years, the main problem 
at present being to secure demonstrated interest 
and active participation in a full-scale project. 
Estimates by US railroad officials indicate that 
track for a Levacar system—including land 
clearance, but not purchase of rights of way— 
would cost approximately $75,000 per mile. 
Maintenance costs for such a system are expected 
to be considerably less than highway or railway 
maintenance. The system offers savings in the 
national economy by reducing travel time, 
and also, claims the company, by reducing 
cost of vehicle operation and the number of 
accidents. 
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annular regions placed between a solid core of 
burnable poison and an outer sheath separating the 
element from the water moderator. Steam is passed 
through three annuli formed by the fuel tubes, the 
poison rod, and the sheath. 





Second State of Matter 


initially serve as a vehicle for superheating loop 


IQUIDS as moderators, coolants, fuels and a 3 e 
studies, with later conversion to full superheating 


carriers are a prime component of nuclear : deen 

reactors. Coolants, fluidisation and suspension ©Peration. md 4. PPans ‘ aeons 
studies, energy absorption in water, liquid fuels, t lesign is extended from to 
By TP q Pathfinder 330 MWe) it is found that two separate pressure 


and liquid-vapour systems are treated in the 
following review of recent developments in 
reactor engineering, reported at the American 
Power Conference, Chicago, and the Nuclear 
Science and Engineering Conference, New York. 


Gas-Suspension Coolants Perform Like Water 


Pumping power can be reduced in a gas-cooled 
reactor to a value comparable to that in pressurised- 
water systems by the addition of a solid suspension 
to the coolant gas. Further significant economies 
result from the reduction in heat-exchanger size 
illustrated in Fig. 1, where a Calder Hall steam 
raising unit is taken as standard. In tests performed 
by the Babcock and Wilcox Company (America), 
graphite with an initial arithmetic mean size of 


Allis-Chalmers’ Pathfinder plant is scheduled for 
criticality in 1962. A controlled-recirculation boiling- 
water reactor, the superheater section will be an 
integral part of the core. In addition to reactivity 
control, the reactor’s output can be varied by the 
recirculation rate, permitting gradual and automatic 
changes in operating power. Although there is 
considerable doubt concerning the need for a con- 
tainment vessel, in view of limited experience the 
Pathfinder plant will be located in a half buried 
cylindrical shell. Forced circulation reduces the 
very large void-fraction at the top of the core that 
would exist with natural circulation. As a result a 
good flux distribution is obtained while maintaining 
a high core rating. The boiling and superheating 
core sections are located concentrically in one pressure 


vessels, a boiler-superheater and a reheater, are 
preferable. Fig. 2 shows a possible flow diagram for 
such a plant. 
output of 1,000 MW(e) would use several duplicate 
boiling-water reactors with integral or separate 
superheaters, and separate reheaters. Supercritical 
steam pressure is a possibility, but can only be 
regarded as a long-term aim. Nuclear 
requires no “ breakthrough” in research or engi- 
neering, but a series of reactor plants must be built 
to gain experience. (C. R. Braun and C. B. Graham: 
‘“* Superheated Steam from Nuclear Energy,”’ Amer- 
ican Power Conference, Chicago, Ill, March, 1960.) 


“ Driven ” Critical Experiments for LFBR 


Other arrangements suitable for an 


superheating 


Elimination of expensive reactor components is 


vessel. Highly enriched fuel is used in the super- 


heating elements, contained in two concentric the aim of the liquid fluidised-bed (LFBR) reactor 


programme. In particular, the possibility of using 
unclad uranium oxide fuel spheres would greatly 
reduce fabrication costs and increase the core life of 
’ the fuel. As reactivity may be controlled by varying 
‘eo! the moderator to fuel ratio, expensive control rods 

and their associated drive is eliminated. Continuous 
fuel reprocessing and refuelling are also a possibility, 
| and the reduction of absorbing materials in the core 
leads to excellent neutron economy. 


Abrasion Protection 


Martin Nuclear are now conducting abrasion 
studies of fuel pellets under simulated LFBR condi- 
eee tions and are evaluating the efficacy of metal plating 
or vapour deposition of metals on the fuel surface. 
1 Other possibilities for abrasion protection are hot 
coining and hydrostatic pressing of fuel and metallic 
j sheath. On a different line of research, bonding 
materials are being investigated to increase the 
abrasion resistance of bare pellets. 


Tests under Critical Conditions 


Critical tests in a “ driven” facility (a conventional 
reactor core surrouding a small fluidised bed) will be 
directed at evaluating the stability of the LFBR, the 
effects of flow on overall criticality, regional flux 
variations, wall effects on the reactor, temperature 
effects, and the influence of voids caused by outside 
forces or the presence of structural materials in the 
core. A 400 MW(t) reference design has been 
prepared, giving a gross electrical output of 117 MW 
and operating at 2,000 Ib per sq. in, 566° F (297° C) 
coolant conditions. The schematic arrangement is 
shown in Fig. 3. 


Liquid Fluidised Bed Core 


The core will be 8-5 ft diameter fuelled with 64,000 
Ib of 1-5 per cent enriched uranium oxide pellets 


2 microns was used. The material was obtained by 
grinding down nuclear grade graphite blocks and 
abrading in steam to the desired size. If a more 
direct approach is used to obtain finely divided 
graphite, the cost should be below $0-50 per Ib. 
The choice of carrier gas has little effect on the price 
of gas-suspension coolants because the suspended 
particles comprise most of the weight and heat 

transport ability. | ee 


Suspension Characteristics 


It was found that the average particle size was 
reduced by a factor of 2 during the first hours of 
operation and then approached an asymptotic 
value. No difficulty was experienced in starting xa 
and stopping the suspension flow, and component re 
erosion or particle accumulation was not experienced. “ 
Small changes in moisture content and the in- 
advertent leakage of organic grease into the stream 
had no noticeable effect on performance. The gas 
suspension heat transfer loop was operated at a 
maximum velocity of 250 ft per sec at 1401b per 
sq. in pressure and 1,100°F temperature. The 
maximum fluid density was 101b per cu. ft, approach- 
ing the density of water. With nitrogen-graphite 
mixtures the heat transfer coefficient was 1,500 Btu 
per hour sq. ft °F; using helium as carrier gas raised 
the coefficient by a factor of two. 


Spiral Inserts in Flow Path 


The best results were obtained by using spiral 
inserts in the flow path to increase turbulence, and 
it was found that under good conditions the heat- 
transfer coefficient was a linear function of velocity 
for any given Reynolds number. Pressure drop in 
gas-suspension systems was found to be lower than 
in Newtonian fluids of comparable pressure and 
velocity. The thermodynamic properties of various 
reactor coolants are compared in the Table. A further 
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Fig. 1 Gas and gas-suspension coolants compared. 
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‘ ? bed from exceeding a height of 6 ft, core shell is 

hea ae ee ee flared out at that point so that the pellets will fall 

Ib. per rise, coefficient transport back as a result of reduced flow velocity. Provision 

=> J = a ee is made for continuously circulating pellets for 

: sul Oo | chemical reprocessing and refuelling on load. (M. R. 

Miltades oo oe 500 400 60 |  Scheve: Liquid Fluidised Bed Reactor Programme, 

Santowack ie 300 500 2 4s aaa siceaiel | a Power Conference, Chicago, Ill. March, 

— Fig. 2. Flow-sheet for nuclear superheater plant. 

Naxelin! 42) 300 500 3,000 660 Water Jacket Containment Rig Destroyed 

LW elWo = 20) oi 00 1,300 1,090 Since 1956 Sargent and ser of — have 

a Gite. , , been conducting experiments on reducing the pressure 

— = ee ee rise in PWR or BWR containment vessels by energy 





absorption in cold water. (Atomic Review, 18 Sept. 
*59.) The aim of the experiments was to prove that 
the presence of large tities of free water inside 
the containment shell would reduce the violent 


advantage of gas-suspensions is the demonstrated 
ability to remove fission gases and other impurities 
from the coolant system. (G. K. Rhode ef al.: 
Gas-Suspension Coolants for Power Reactors, 
or Power Conference, Chicago, Ill, March, 


Nuclear Superheating in Prototype Stage 

A saving of 10 per cent in heat rate is worth 
3 to 6 million dollars in the capital cost of a 
300 MW(e) plant. Such a large potential saving 
provides the incentive for studies of nuclear super- 
heating, and has resulted in the authorisation of 
three major facilities: Borax 5, Bonus (boiling 
nuclear superheat) and the Pathfinder atomic power 
plant, leading eventually to the construction of a 
330 MW(e) full-scale power plant. Borax 5, one 
of Argonne’s series of boiling-water reactors, will 


diaphra and placed inside a containment vessel 
delesad ts 100 Ib per sq. in pressure. 


Longitudinal Rupture 

Placing approximately twice as much cold water 

into the bottom of the containment shell as held by 
the pressure vessel reduced the pressure rise by factors 

an of 20 to 30. To avoid the nuisance of having a 
“ swimming pool” around the reactor, Sargent and 

Lundy then experimented with a 1-5 ft 
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Fig. 3 Reference design for fluidised-bed reactor. 
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Atomic Review 

vessel. In this 
a longitudinal rupture 
was initiated in re vessel itself. Rupture 
occurred at a pressure of 670 Ib per sq. in and after a 
pressure rise of only 30 Ib per sq. in the containment, 
the shell was broken in two and the top part lifted 
from the ground. It is believed that violent failure 
was caused by a jet of water hitting the containment 
plate following rupture of the pressure vessel rather 
than excessive pressure rise. (Alf Kolflat: Results 
of 1959 Nuclear Power Plant Containment Tests, 
Nuclear Engineering and Science Conference, New 

York, April, 1960, paper 10.) 





Notes and News 


Boiling Organic-Liquid Reactor 
Mixtures of terphenyis and mixtures of benzene 
and diphenyl have been boiled continuously for as 
long as 3,700 hours by Atomics International in 
tion for a programme of boiling organic- 
iquid reactor development. Dr. Chauncey Starr, 
President of Atomics International, reviewing the 
status of the OMR, said at a press conference that 
with present techniques of recovery, the loss of 
organic liquid is about 1-4 per cent per day of 
operation, requiring the replacement of the total 





loading in about 70 days. Compromising between 
high pumping losses and excessive replacement cost, 
the optimum high-polymer content is around 
30 per cent. 


EE in Competitive Coexistence with AI 


Weaving a web of alliances, Atomics International 
have secured a number of valuable allies among 
Europe’s reactor companies, including English 
Electric, Interatom, Dynatom, and, friendly connec- 
tions with Montecatini of Italy and ASEA of Sweden. 
(World Reactor Companies, Atomic Review, 6 May, 
1960.) The nature of alliances is often competitive 
and cooperative at the same time. English Electric’s 
Saturn ee the largest analogue machine in 

, is being used by Atomics International in 
hazard analysis; while English Electric relies on 
Atomics International fuel design and moderator 
handling experience. But the initiative in securing 
business may come from any one of the companies, 
so that the possibility of competition for export 
orders is not excluded. Cooperation prevailed in the 
Spanish and Portuguese power station tenders. In 
the former, English Electric acted as consultants to 
Atomics International in the design of generating 
equipment and conventional plant; in the latter the 
two companies submitted a joint tender. 
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Belgian Pressurised Water Activity 


ACEC (Ateliers de Constructions Electriques de 
Charleroi), the Belgian associates of Westinghouse 
Corporation, have published a_pressurised-water 
design study for a 220 MW(e) station, using uranium 
oxide fuel with stainless-steel cladding and conven- 
tional superheat. Present electrical production costs 
are estimated at 45 centimes per kWh, reducing to 
30 to 35 centimes between 1965 and 70. (Description 
de una Central Nuclear del Tipo de Agua a Presion, 
Ingenieria, vol. 9, No. 99-100, March-April 1960.) 


Ultimate Safety Device Exhibited 


Using magnetically suspended boron steel balls 
discharging into tube of low neutron cross-section, 
Sperry Gyroscope’s ultimate safety device will soon 
be tested by the UKAEA. A working model is 
exhibited at the Instruments Electronics and Auto- 
mation Exhibition and is shown in Fig. 4 in the process 
of recharging the ball storage space. 


Dutch Studies of Littoral Drift 


Radioactive tracer methods will be applied on a 
large scale to study the effect of damming the delta 
region between Rotterdam and the Westerschelde 
on the drift of sand. Preliminary experiments have 
been completed using activated glass beads. The 
transport characteristics of the beads were found to 
differ considerably from those of sand. A more 
suitable material is greensand labelled with scan- 
dium 46, which closely resembles North Sea sand. 
(J. J. Arlman et al.: The Use of Radioactive Isotopes 
for the Study of Littoral Drift, Philips Technical 
Review, vol. 21, No. 6, March, 1960.) 


Window-Frame Magnets for Argonne Synchrotron 


Civil engineering work has been completed on the 
concrete foundations for Argonne’s 12-5 GeV zero- 
gradient proton synchrotron, and delivery of the 
magnet sections will begin in December (Atomic 
Review, 9 Oct. 59). A model of the magnet assembly, 
showing the steel blocks, the rectangular vacuum tube, 
and the electrical connections, is shown in Fig. 5. 


Fig. 4 (left) Recharging 
the safety device with 
absorber. Boron steel 
balls, suspended by mag- 
netic forces, are dis- 
charged into the lower 
transparent tube in an 
emergency. 


Fig. 5 (right) Model of 
a magnet section for the 
12:5 GeV zero-gradient 
proton synchrotron under 
construction at Argonne. 


The 200 ft diameter track will be made up of eight 
sections each weighing about 600 tons. The magnet 
blocks shown in the illustration are designed for a 
maximum field strength of 21,500 gauss, making 
full use of the steel’s magnetic properties. There is 
no magnetic gradient across the 10 identical sections 
forming the centre part of the magnet octant, 
instead, focusing of the proton beam is accomplished 
by the specially shaped end pieces shown at the far 
end. The opening in the magnet frame leaves a 
comparatively large aperture for the proton track, 
indicating the high beam intensity for which this 
machine was designed. 
Breakthrough in Chemical Radiation Protection 

It has been known for some time that the presence 
of oxygen increases the radiation sensitivity of living 
organisms, and that certain chemical agents such as 
sulfhydryls give a degree of radiation protection. 
The effects have so far been considered related but 
the mechanism whereby oxygen and the sulfhydryls 
interfered with cell regeneration during and after 
irradiation was not understood. A team from 
Argonne’s division of biological and medical research 
under the leadership of Dr. E. L. Powers have 
found an explanation for radiation damage and 
chemical protection. According to the theory, 
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radiation damage is caused by the liberation of free 
radicals inside the cell which combine with essential 
cell components. In the presence of oxygen the 
radicals also form toxic compounds which then kill 
the cells by interference with metabolism. Anti- 
radiation compounds such as sulfhydryls react 
with the free radicals before toxic compounds can 
be formed with oxygen. Working with dry bacterial 
spores, it was shown that radiation sensitivity was 
temperature dependent, and that above 225° R the 
presence of oxygen increased radiation damage. 
Substitution of nitrogen for an oxygen rich atmo- 
sphere reduced damage, and radiation resistance 
could be further increased by the application of heat 
following irradiation. But if oxygen was reintro- 
duced during the “ annealing ’”’ process, no reduction 
in radiation damage could be observed. To test the 
theory of radiation protection, spores were irradiated 
in an atmosphere of hydrogen sulphide with and 
without the presence of oxygen and their survival 
rates measured. Then a batch of spores irradiated 
in pure nitrogen was treated with hydrogen sulphide, 
and subsequently immersed in oxygen. The improve- 
ment in survival was about 50 per cent, or equivalent 
to the effect of heat treatment in oxygen free 
atmosphere. But when the sulfydryl compound was 
present during irradiation the reduction in damage 
was 75 per cent. The exact nature of poisoning by 
the compounds formed from free radicals liberated 
by radiation and oxygen present in the cell is still 
not clearly understood, but the means are now 
available for detailed chemical analysis. (E. L. 
Powers, ef al.: ‘“*The Mechanism of Action of 
Compounds that Protect Against Radiation Damage 
in Bacterial Spores,” paper read to the Radiation 
Research Society, San Francisco, California, 9-11 
May.) 


Enriched Uranium Found in Nature 

Natural uranium containing approximately 1 per 
cent uranium 235 has been discovered by the Kazakh 
University in the USSR. According to Professor 
Victor Cherdyntsev, head of the institution, the 
high natural isotope content can only result from 
the decay of some unknown transuranium element 





One decay chain suggested 


still existing in nature. 
would involve emission of heavy particles with mass 
number between 20 and 40, accompanied by alpha 
radiation, reports Soviet Weekly. 


Rubber Shielding Material 


Incorporating a larger than normal proportion 
of hydrogen and mixed with powdered metal, 
Goodyear’s new rubber is designed as shielding 
material for nuclear ships and aircraft. Intricate 
shapes can be cast out of the new material without 
much machining, and the shield requires little 
bracing to withstand acceleration forces. (Engenharia 
Nuclear, vol. 11, No. 6, March, 1960.) 


Reactor Notes 

Slow Haste in Czechoslovakia: It will be 1966 
before Czechoslovakia’s first nuclear power station, 
under construction for some time, will produce 
power. 

Turning Point in Sweden: The year when Sweden 
will have to start thinking seriously about nuclear 
power will be 1970, when convenient hydroelectric 
sites become exhausted. 

Power in Space: Westinghouse claims that soon it 
will be possible to fire a complete 60 MW(e) nuclear 
plant into space. 
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HOSPITAL DESIGN ENGINEERS 


EXPANSION OF BUILDING PROGRAMME 


NORTH WEST METROPOLITAN 
REGIONAL HOSPITAL BOARD 


PROFESSIONAL ENGINEERS 


required for the staff of the Regional Engineer, 
JAMES GALLOWAY, .i.Mech.€., M.I.E.E., M.I.H.V.E. 


The posts are permanent and pensionable and offer considerable career prospects 
owing to the vast expansion of the hospital building programme. ose 
appointed will be members of a team designing the engineering services for 
new hospitals, extensions, etc.; they will work under the general control of an 
experienced professional engineer, but they will themselves be responsible for 
the design and management of individual schemes. The work is complex in 
nature and extremely interesting and offers a challenge to the engineer who 
wants more than the usual run of job. 


Applicants should be A.M.I.Mech.E. or A.M.I.E.E., or A.M.I.H.V.E., but 
graduate members of these Institutions will be accepted provided that in the 
case of the Institution of Heating and Ventilating Engineers they have 
Sections A and B of the Institution examination. 


SALARIES will be within the range of £910 to £1600 plus £40-£50 London 
Weighting. The minimum point of entry for Corporate Members of the major institu- 
tions is £1160 plus £50 London Weighting. A bar exists at £1400 plus £50 beyond which 
it is necessary to be A.M.I.Mech.E. or A.M.I.E.E., and graduates do not proceed beyond 
£1205 plus £50 until they have obtained Corporate Membership when continuance up 
the scale is automatic. 


It is expected that these posts will be accepted by the professional institutions as 
leading to Corporate Membership provided other conditions have been fulfilled. A 
scheme for study leave is in process of inauguration. 


APPLY, stating age, qualifications (with dates) and experience, with names of 
two referees, to the Secretary, North West Metropolitan Regional Hospital Board, 
40 Eastbourne Terrace, London, W.2, quoting reference 823. Enquiries by telephone 
or visit by appointment to the Board’s headquarters offices would be welcome. Tel.: 
AMBassador 8011, Ext. 330. 
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PUBLIC APPOINTMENTS 


HAMPSHIRE EDUCATION COMMITTEE 
FARNBOROUGH TECHNICAL COLLEGE 


Acting Principal: R. E. SMITH, B.Sc. (Eng.), 
M.I.Mech.E., A.F.R.Ae.8. 


a ae weep are invited for —_ to the 

follow posts in the above College:— 

POST I. SENIOR LECTURER IN SERVO- 
MECHANISMS. 

POST Il. SENIOR LECTURER IN AIRCRAFT 
STRUCTURES 


Candidates should hold a University Degree, or 
equivalent, and preferably have had some industrial 
and/or teaching experience. 

Candidates should be capable of accepting responsi- 
bility for teaching the subject for Diploma in Tech- 
nology and Higher National Certificate. The Dip. 
Tech. course includes the subject as one in which 
students may specialise and do their research project. 

Facilities for research work are available. Duties 
to commence on Ist September, 1960. 

Salary in accordance with Burnham Scale for 
na in Technical Colleges, i.e. £1550 by £50 to 

1750. 

Details and application forms from PRINCIPAL 
OF COLLEGE, BOUNDARY ROAD, FARN- 
BOROUGH, HANTS, to whom completed applica- 
tion forms should be returned within 10 days of the 
last appearance of this advertisement. C 126 





ELECTRICAL ENGINEERS 
ADMIRALTY require ELECTRICAL ENGINEERS 


for unesta (non- ble) a tments in 
Admiralty a of Electrical E in Bath 
and Royal Dockyards. Candidates must be British 


subjects aged 25 years or over for basic grade 
(Assistant Electrical nginer) poste and aged 30 
ie ( trical Engineer) 


years or over for main 

ts. Qualifications: University Honours degree 
n Engineering, or equivalent, and have had at least 
two years practical training, fo! t 
po years’ ex : 2 elect = 
engineering post, or such ot! experience as ma: 
considered equivalent. Salary, based on a i4-hour 
week: Basic Grade, £870 per annum at age 25 rising 
to £1350 (National rate). Main Grade, £1455 per 
to £1990 (National rate). Entry into 
scales determined by qualifications and ex " 
Five-day week. Up to 25 working days bows annual 
leave. Paid sick teave entitlement. Paid public 
rn gare from MINISTRY OF LABOUR, 
TECHNICAL AND SCIENTIFIC REGISTER (K), 
26, KING STREET, LONDON, 8.W.1, 
D 317/OA. Ci 


SCHOOL OF ENGINEERING 
KUMAS! COLLEGE OF TECHNOLOGY 
GHANA 


Applications are invited for the post of SENIOR 
TECHNICAL ASSISTANT in the Department o 
Electrical Engineering. 

Applicants should hold the Higher National 
Diploma or Certificate or equivalent, and should 
have experience in operation and maintenance of 
electronic equipment. The College prepares students 
for the B.Sc. External degree of London University. 

Contract appointments are normally for five years, 
and may be renewed. Three months’ notice of 
resignation of an appointment is required on either 
side. 

The contract salary scale is £1017 10s. Od. by £44 
to £1475 10s. Od. per annum. 

In addition children’s allowances are paid up to a 
maximum of three, and a gratuity at the end of the 
contract at the rate of £150 for each year of satia- 
factory service. The entry point is fixed according 
to qualifications and experience. 

the College is fully residential and members of 
staff are housed in pleasant modern bungalows on 
the spacious campus; climate and living conditions 
are good. 

Annual leave with three free return passages in 
four years is granted to members of staff and their 
families. 

Application forms and an Information Brochure 
may be obtained from the ASSISTANT REGIS- 
TRAR, KUMASI COLLEGE OF TECHNOLOGY, 
29, TAVISTOCK SQUARE, LONDON, W.C.1, who 
will also be glad to answer any questions about these 
appointments. The closing date for applications is 
mid-June. © 130 





THE UNIVERSITY OF LEEDS 


DEPARTMENT OF 
ELECTRICAL ENGINEERING 


ications are invited for appointment as 
L URER in the DEPARTMENT OF ELEC- 
on ENGINEERING. ee should 
ve good academic qualificat 
other experience in electric power engineering, elec- 
machines, electrical measurements, or contro! 
a —- on the scale £1060 £50 to 
Fisee) o yous, eanmetans to nee. quiiieatinan ana 
1 @ year, age, 
anne Ah Applications (three copies) ~~ 
with the names of three referees reach the 
REGISTRAR, THE UNIVERSITY, LEEDS, 2 
(from whom further particulars may be obtained) 
not later than 27th JUNE, 1960. © 143 
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BRITISH TRANSPORT COMMISSION 





Research in Electrification 


A team of Engineers and Physicists is being recruited under the 
Chief Electrical Engineer, British Railways’ Central Staff, to 
conduct research into problems arising from the Modernisation 
Plan with particular reference to electric traction and certain 
long-term aspects of signalling and communications. 
Laboratory facilities will be provided in London where all the 
appointments will be made in the first instance. However, 
certain large scale facilities will be provided elsewhere on 
British Railways and, because the research will be carried out 
as far as possible in co-operation with Universities and 
major Electrical Manufacturers, opportunities for secondment 
will occur. 


A number of Posts are available for Scientists interested in the 
following topics: 

* Electromagnetic Theory—as applied to both machines 
and communications—Control Principles, Semi- 
conductor Applications, Instrumentation, Surface 
Physics and Mathematical Analysis of Mechanical and 
Electrical systems. 

Appointments will be made in the following grades, commen- 
cing salaries within the ranges being determined by qualification 
and experience. 


Principal Scientific Officers — Salary range £1535 - £1815 
Candidates should possess an honours degree and 
proven ability to lead research teams. (Reference 1) 


Senior Scientific Officers—Salary range £1200 - £1315 
Candidates should possess an honours degree and a record 
of successful post graduate research. (Reference 2) 


Scientific Officers— Salary ranges £698 - £1034 and £1045 - £1150 
Candidates should possess an honours degree or equiva- 
lent professional qualification. (Reference 3). 


Superannuation scheme. Certain travel facilities. Medical 
examination. Write stating age, qualifications and experience 
and quoting Post Reference to Director of Establishment, 
British Transport Commission, 222 Marylebone Road, London, 
N.W.1. within 14 days. 


C 128 








SITE ENGINEER 


Mechanical or Electrical 


required by the NATIONAL COAL BOARD in South Wales, to supervise 
the installation of boiler electrical and compressed air generating plants. 
The duties will include the administration of sites, the co-ordination 
between the various plant contractors and liaison with the Board's Civil 
Engineering Staff. 

The appointment initially will be for a minimum of 2 years, but there 
may be continuity of work beyond the period. Applicants should be 
suitably qualified engineers with previous experience in the construction 
and erection of power station plant. Salary according to qualifications 
and experience within £900-£1400. Write to:— 


STAFF DEPARTMENT (X.1735/2 C), N.C.B., 
HOBART HOUSE, 
LONDON, S.W.1, 


for application form which should be returned by 6th June, 1960 
C121 











CARMARTHENSHIRE EDUCATION 
COMMITTEE 
AMMANFORD TECHNICAL COLLEGE 
DEPARTMENT OF ENGINEERING AND 
MINING 


(ia are invited for the post of full-time 
L URER in ELECTRICAL ENGINEERING at 


the above named Technical College. 

Candidates should be graduates in Electrical 
Engineering with suitable ;industrial experience. 
Teaching experience in a Technical College will be 
an added recommendation. 

Salary in accordance with the Burnham Further 
Education Report, 1959 (£1370 to £1550) for 
Lecturers. 

Duties to commence on Ist September, 1960, or 
as soon as possible. 

Application forms, which must be returned not 
later than 11th June, 1960, may be obtained from 
the undersigned on receipt of a stamped addressed 


envelope. 
IORWERTH HOWELLS, 
DIRECTOR OF EDUCATION. 
COUNTY EDUCATION OFFICES, 
COUNTY HALL, 
CARMARTHEN. € 119 





NATIONAL COLLEGE FOR HEATING, 
VENTILATING, REFRIGRATION AND 
FAN ENGINEERING 
AT THE 
BOROUGH POLYTECHNIC, 
BOROUGH ROAD, LONDON, S.E.! 


A number of GOVERNORS’ SCHOLARSHIPS are 
available to suitable applicants wishing to proceed 
to the Associateship of the National College. These 
scholarships carry remission of tuition fees and a 
maintenance grant of £250 per annum. Applicants 
must be at least 19 years of age, British Subjects, 
and should hold (or expect to gain) one of the 
following qualifications :— 

(a) DIPLOMA OF NATIONAL COLLEGE OF 
HEATING, VENTILATING, REFRI- 
GERATION AND FAN ENGINEERING 

or (6) HIGHER NATIONAL CERTIFICATE IN 
MECHANICAL ENGINEERING. 

or (c) A DEGREE IN MATHEMATICS, PHYSICS 
OR ENGINEERING OF A_ BRITISH 
UNIVERSITY. 

or (4) DIPLOMA IN TECHNOLOGY (ENGI- 


NEERING). 
or (e) SOME OTHER EQUIVALENT QUALIFI- 
CATION 


Successful candidates will be required to follow a 
one-year course leading to the College of Associate- 
ship of advanced study in the specialist technologies 
of the National College or a research project. 

Applications, giving details of qualifications and 
experience and quoting the names of two Referees 
should be submitted to the HEAD OF THE 
COLLEGE as soon as possible. C 134 





UNIVERSITY OF NATAL 
DEPARTMENT OF 
MECHANICAL ENGINEERING 


Applications are invited from suitably qualified 

ns for appointment to the post of SENIOR 
LECTURER OR LECTURER IN MECHANICAL 
ENGINEERING, DURBAN. 

The salary scales attached to the post are: Senior 
Lecturer, £1590 by 60 to £2070 per annum; Lecturer, 
£1170 by 60 to £1650 per annum. The commencing 
notch on the above salary scales will be dependent on 
the qualifications and/or experience of the successful 
candidate. 

Application forms and further particulars of the 
post, including commencing dates, etc., are obtain- 
able from the SECRETARY, ASSOCIATION OF 
UNIVERSITIES OF THE BRITISH COMMON- 
WEALTH, 36, GORDON SQUARE, LONDON, 
W.C.l 


Applications close, in South Africa and London, 
on 30th JUNE. 1960. © 145 
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GOVERNMENT OF ADEN 
ELECTRICAL AND MECHANICAL 
ENGINEER 
PUBLIC WORKS DEPARTMENT 


To take charge of the Electrical and Mechanical 
branches of the Department, and to advise the Direc- 
tor of Public Works on technical matters in those 


spheres. 
Contract appointment. Salary within range 
£1232-£2004. Gratuity. Free sages. Furnished 
uarters at moderate rent. jidren’s allowances. 
us home leave. Candidates must be either 
A.M.I.Mech.E. or A.M.I.E.E. with 10 years’ exten- 
sive experience in Electrical and Mechanical engi- 


DIRECTOR OF RECRUITMENT, 


Write 
COLONIAL OFFICE, LONDON, 8.W.1, giving full 
names, ’ —_ 
BCD 112/2/018/D5. 


tions and experience, quoting 
pmiens ai ’ C151 


{Supplement} 27 May 1960 ENGINEERING 


CENTRAL ELECTRICITY 
GENERATING BOARD 


ASSISTANT 
WORKSHOP SUPERVISOR 


is required in the Central Workshops at the 
Research Laboratories, Leatherhead, Surrey. 
The workshops comprise machining, 
fitting, electronic and woodworking shops 
for the manufacture of protot apparatus, 
test rigs and equipment for the Laboratories. 
Candidates, preferably 30-40 years of age 
and holding a H.N.C. in Mechanical Engi- 
neering, must have first class experience in 
workshop practice and manufacturing 
methods necessary for this class of work, 
and the ability to organise and control 
labour and negotiate with outside con- 
tractors. 
Salary within the range £850-£1025 p.a. 
Applications stating age, qualifications, 
experience, present position and salary, to 
the PERSONNEL OFFICER, 24/30, 
HOLBORN, LONDON, E.C.1, by 13th 
JUNE. Envelopes should be marked 
“ CONFIDENTIAL, REF. ENG/197.” 


C 167 





UNIVERSITY OF BIRMINGHAM 
DEPARTMENT OF 
CIVIL ENGINEERING 


In connection with expansion of the Department, 
applications are invited for THREE LECTURE- 
SHIPS IN CIVIL ENGINEERING. Salary within 
the scale £1050 by £50 to £1400 by £75 to £1550; 
£1550 by £75 to £1850, according to qualifications 
and experience. The appointments will date from 
ist October, 1960, and will carry F.S.S.U. and family 
allowance benefits. 

Applicants should have one of the following :— 

(a) A specialised and extensive knowledge of 

structural theory and, in particular, of 
plastic design. 

(6) A knowledge of structural theory and, in par- 

ticular, of reinforced concrete construction. 

(c) General Civil Engineering experience and an 

interest in surveying. 

For each appointment a good honours degree in 
Engineering and some practical experience are 
required, and time and facilities would be available 
for research work. 

Applications (3 copies), with the names of three 
referees, should be sent by 20th JUNE, 1960, to the 
DEPUTY REGISTRAR, THE UNIVERSITY, 
EDGBASTON, BIRMINGHAM, 15, from whom 
further particulars may be obtained. C171 





GRADUATES 


THE BRITISH COAL UTILISATION RESEARCH 
ASSOCIATION invites enquiries from graduates in 
Engineering or associated subjects with some 
research experience or those taking their final 
examinations in these subjects this summer, for 
vacancies in research teams engaged on fully auto- 
matic boiler plant and new types of firing equipment 
and in the study of various heat transfer and com- 
bustion problems. The Association's laboratories 
are situated in pleasant country at Leatherhead with 
easy access to loam. The publication of research 
results is encouraged. Salaries are dependent on 
age, qualifications and experience, and can be up to 
£1250 for an honours graduate under 30. Prospects 
of promotion are excellent. F.S.8.U. MEMBER- 
SHIP.—Apply in writing to ASST. SEC., REF. G.20, 
B.C.U.R.A., RANDALLS ROAD, LEATHER- 
HEAD, SURREY. C 168 





ROYAL TECHNICAL COLLEGE, SALFORD 
DEPARTMENT OF 
MECHANICAL ENGINEERING 
Applications are invited for the appointment of a 
RESEARCH FELLOW 


in this COLLEGE OF ADVANCED TECHNOLOGY 
at a salary of £800, rising to £850 per annum. 

The person appointed will devote his whole time, 
for a minimum period of two years, to research in 
vibration phenomena in machine tools, for which 
there are excellent facilities and equipment. 

Applicants should have good academic qualifica- 
tions and research experience in mechanical vibra- 
tions or in a closely related subject. The research is 
supported initially for two years by a D.S8.LR. 
grant, but candidates will be considered from the 
outset for appointment to the permanent academic 
staff of the College. If so appointed, the successful 
candidate would be expected to continue the research 
after the initial period of two years. 

Further particulars and forms of application may 
be obtained from the REGISTRAR, ROYAL 
TECHNICAL COLLEGE, SALFORD, 5, LANCS., 
to whom applications should be returned by 4th 
JUNE, 1960. C 160 
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ROYAL TECHNICAL COLLEGE, SALFORD 


Applications are invited for a SENIOR LECTURER 
IN ENGINEERING MANAGEMENT at a salary of 
£1550 rising to £1750 p.a. 

Applicants should have an honours degree or its 
equivalent, together with industrial experience. 
Teaching and research experience are important 
additional qualifications The person appointed 
will teach industrial administration and management 
subjects and wiil be expected to assist in the organisa- 
tion and teaching of post-graduate courses. Staff 
will be encouraged to participate in professional 
consulting work and in research for which there are 
excellent facilities. 

Further particulars and forms of application may 
be obtained from the REGISTRAR, ROYAL 
TECHNICAL COLLEGE, SALFORD, 5, LANCS., 
to whom completed forms must be retutned by 15th 
JUNE, 1960. C 159 





INSTRUCTIONAL OFFICER 


MINISTRY OF LABOUR has vacancy at Leicester 
Government Training Centre for INSTRUCTIONAL 
OFFICER (UNEST.) in Va ge Setting/Operating. 
Applicants must be British Subjects, experienced, 
fully skilled, able to teach their trade, supervise the 
work and maintain control of trainees and have 
undergone the training usual in their trade. They 
should preferably possess O.N.C. or C. & G. cert. 
or equiv. quals. Commencing salary £955 (at age 
30 or over) rising by annual increments to £1030 B; 6 
—Write for application form to the MANAGER, 
GOV'T. TRAINING CENTRE, HUMBERSTONE 
LANE, LEICESTER, within seven days. C 157 
ENG. ADVTS.—6—GLO 20.5.60 





THE UNITED LIVERPOOL HOSPITALS 


Speietione are invited for the post of ENGI- 
NEERING ASSISTANT to assist the Superintendent 
Engineer. The duties will include the preparation 
of drawings and specifications. Applicants should 
be competent draughtsmen and experienced in 
heating and ventilating and general engineering 
work. The possession of an appropriate qualification 
would be an advantage. The salary for a person of 
21 years and with three years’ experience is £550 
per annum and is on a scale which rises to £750 per 
annum. Terms and Conditions of Service are those 
of the appropriate Whitley Council.—Apply by the 
30th May, 1960, stating age, qualifications, experience 
and the names and addresses of three persons to 
whom reference may be made, to the SECRETARY, 
THE UNITED LIVERPOOL HOSPITALS, 
80, RODNEY STREET LIVERPOOL, 1. C71 





ASSISTANTS (SCIENTIFIC) 


Pensionable posts for men or women at least 174 
and normally under 26 on 1.1.60 with appropriate 
educational or technical qualifications (normally 
G.C.E. with passes at “O” or “A” level in 4 
distinct subjects including English Language and a 
scientific or mathematical subject, or O.N.C., or 
equivalent qualifications) and at least 2 years’ 
experience in either: (i) engineering or physical 
sciences, or (ii) chemistry, bio-chemistry or metal- 
lurgy, or (iii) biological sciences, or (iv) geology, 
meteorology, or skilled work in laboratory crafts 
such as glass-blowing. Starting salary (men, Lon- 
don) from £347 10s. (at 17}) to £550 (at 25 or over). 
Maximum (London) £715. Promotion prospects. 
Five-day week generally.—Write CIVIL SERVICE 
COMMISSION, 17, NORTH AUDLEY STREET, 
LONDON, W.1, for application form, quoting 
S 59/60. C 155 





CIVIL, STRUCTURAL, AND 
PUBLIC HEALTH ENGINEERS 


Pensionable posts for men and women at least 25 
and under 35 on 1.1.60 (extension for regular Forces 
service, Overseas Civil Service, established civil 
service and temporary Government service as Civil, 
Structural, or Public Health Engineer). Candidates 
must have achieved Corporate membership of an 
appropriate professional Institution or have passed 
examinations necessary for attaining such member- 
ship. Some posts require qualifications in certain 
subjects, Starting ry (men, London) from £330 
to £1125 according to age. Scale maximum (Lon- 
don) £1300. Promotion prospects.—Write CIVIL 
SERVICE COMMISSION, 17, NORTH AUDLEY 
STREET, LONDON, W.1, for application form, 
quoting $ 64-66/12. C 154 





EXPERIMENTAL OFFICERS 


THE SCIENTIFIC CIVIL SERVICE needs men 
and women for pensionable posts as (2) EXPERI- 
MENTAL OFFICERS and (db) ASSISTANT 
EXPERIMENTAL OFFICERS in Mathematics, 
Physics, Meteorology, Chemistry, Metallurgy, 
Biological Sciences, Engineering, Miscellaneous 
(Geology, Library and Technical Information Ser- 
vices). Candidates must, on 31.12.60, be at least 26 
and normally under 31 for (a), and at least 18 and 
normally under 28 for (6). Qualifications should 
normally include H.S.C,, or G.C.E., or equivalent, or 
H.N.C. or University degree. Provisional admission 
if taking examinations in 1960. Men’s salary scale 
(London) (a) £1005-£1233; (b) £397 10s. (at 18) to 
£710 (26 or over) rising to £880. Promotion pros- 
pects. Further education facilities.—Write CIVIL 
SERVICE COMMISSION, 17, NORTH AUDLEY 
STREET, LONDON, W.1, for application form, 
quoting $ 94-95/60/11. C 153 
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NORTHAMPTON COLLEGE 
OF ADVANCED TECHNOLOGY 
ST. JOHN STREET, LONDON, E.C.! 
requires 


LECTURERS 


nd 


SENIOR LECTURERS 


in 
MECHANICAL ENGINEERING 


These vacancies arise from the continued 
expansion of the College in Degree, Diploma 
in Technology and Post-Graduate Studies. 
Salary scales: Lecturer £1408 rising to £1601 

Senior Lecturer: £1588 rising 
to £1801. 


Particulars and forms of ie. are 
available from the SECRETARY, to whom 
applications should be sent by 5th JUNE. 


C 69 











SALES ENGINEERS 


A well-established and progressive manu- 
facturer of electronic control instruments 
seeks two SALES ENGINEERS, one to 
cover a large territory around Manchester 
and the other for sales administration duties 
at the company’s head office near London. 
Products are widely advertised catalogue 
items and customers at home and abroad 
are mainly engineers and scientists in 
industry, research and education. The 
business is expanding rapidly and offers 
excellent prospects. 

Candidates must be 27-37 with works or 
laboratory experience in electro-mechanical 
or electronic instruments manufacture and 
proven technical sales ability in an appro- 
priate field. Education to H.N.C. pres me 
is essential though for the Manchester post 
a degree or A.M.LE.E. qualification is 
desirable. Starting salaries about £1000, 
bonus and non-contributory pension schemes 
and, for the Manchester appointment, a car 
will be provided. 

Write briefly in strictest confidence. 


THE MANAGING DIRECTOR (WS.64), 


EXECUTIVE APPOINTMENTS 
LIM D, 
78, WIGMORE STREET, LONDON, W.1. 
C118 





MANCHESTER REGIONAL HOSPITAL 
BOARD 


Architectural, Surveying and Engineering 
Staff 


A substantial expansion of the hospital capital building programme 
offers valuable opportunities to ambitious Architects, Surveyors and 
Engineers. Vacancies exist in the following posts;— 


(a) ASSISTANT REGIONAL ARCHITECT £1825/2175 a year 
(6) PRINCIPAL ASSISTANT ARCHITECTS 
(SCALE II) £1655/2035 a year 
(c) SENIOR ASSISTANT ARCHITECTS 
SENIOR ASSISTANT QUANTITY £1300/1600 a year 
SURVEYORS 
(d) ASSISTANT ARCHITECTS 
ASSISTANT SURVEYORS (LAND AND £905/1310 a year 
QUANTITY) 
(e) ARCHITECTURAL ASSISTANTS 


SURVEYING ASSISTANTS (LAND AND £625/900 a year 


QUANTITY) 
(f) ARCHITECTURAL DRAUGHTSMEN £475/685 a year 
(g) ENGINEERS (ELECTRICAL, MECHANICAL 
AND HEATING AND VENTILATING) £910/1600 a year 
(hk) ENGINEERING ASSISTANTS 
ENGINEERING DRAUGHTSMEN 
Candidates for posts under (a), (b), (c), (d) and (g) should possess full 
professional qualifications and for posts under (e) and (h) intermediate 
qualifications. Architectural Draughtsmen must have had at least three 
years’ previous experience. All posts superannuable. Application forms, 
obtainable from the: 
SECRETARY, MANCHESTER REGIONAL HOSPITAL BOARD, 
CHEETWOOD ROAD, MANCHESTER, 8, 
should be returned by 30th JUNE 1960. C141 


} £600/1070 a year 




















NEWTON CHAMBERS 


AND COMPANY LIMITED 
THORNCLIFFE NEAR SHEFFIELD 





DEPUTY GENERAL MANAGER 


EXCAVATOR DIVISION 


A DEPUTY GENERAL MANAGER is required by NEWTON CHAMBERS, for its expanding 
EXCAVATOR DIVISION. The person appointed could expect TO SUCCEED THE GENERAL MANAGER, 
who will be retiring, within the next twelve months. ; é ‘ 
Senior qualified engineers with a wide experience of mechanical engineering production, who have had direct 
responsibility for the general management of an engineering business, are invited to apply for this appointment 


which will carry a sa! 


lary commensurate with its importance. The position is pensionable. A car and a house 


are provided on generous conditions. 


eS - 8: RS RS 





Prospective applicants should apply for the Company's official 
Application Form to the Personnel Officer, Newton Chambers 
& Co., Ltd., Thorncliffe, near Sheffield. 


All applications will be treated 
in the strictest confidence. 











ae 


‘CENTRAL ELECTRICITY] 
| GENERATING BOARD | 


DESIGN AND CONSTRUCTION DEPARTMENT 
Headquarters, London, S.E.1 





POWER PLANT DESIGN ENGINEER 


i. ications are invited from suitably qualified persons for the appointment 
POWER PLANT DESIGN ENGINEER to take charge of the Power 
Plant Design Branch. 

The Branch is responsible for promoting development in the design of 
conventional power plant for generating stations, including that for nuclear 
stations, technical and economic assessment of tenders for major plant 
items, dissemination of data on new design features and advice on generation 
design matters to other parts of the Board’s organisation. The Branch is 
organised into four Sections each dealing with particular types of plant and 
comprising Engineers with highly specialised functions. 

The Power Plant Design Engineer will be responsible to the Chief Design 
and Construction Engineer for the efficient working of the Branch. Wide 
experience in the field of power station engineering and ability to control 
and direct the activities of a considerable number of highly qualified 
specialists are essential for this important post, which calls for drive and 
initiative in maintaining and increasing the development in design of 


generating plant. 
Salary within the range £3715-£3940. 


tions, experience, present position and 
, to the Personnel Officer, 24/30, High Holborn, E.C.1, by 
13th June. should be marked ‘* Confidential Ref. ENG/198.”’ 
C189 














have a vacancy for an 


ELECTRICAL ENGINEER 
FOR GERMAN-ENGLISH TRANSLATIONS 


Applications are invited from British-trained engineers with a good general 
education and sound technical training, preferably also with practical experience 
in the application of electric equipment. Good working knowledge of German 
is essential. The ability to write clearly and concisely will be expected of 
candidates. 

A five-day week is worked, with generous holidays. 
conditions for permanent staff. 

Apply, stating age, education, 
required, to:— 


SIEMENS-SCHUCKERTWERKE AKTIENGESELLSCHAFT 


Personalabteiiung, Erlangen, Werner-von-Siemens-Strafle 50, Germany. ci2 


Favourable housing 


qualifications, experience and salary 











BRITISH OXYGEN GASES LIMITED 


DEVELOPMENT ENGINEER 


British p See have a vecancy | in their Development Group Electrical Section 
fora should be at least 28 years of age 
and oo a B.Sc. degree or Ee qualifications in Electrical Engineering. 
Candidates should olse hove at least 5 years’ experience in one or more of the 
following fields: : 
Hy yee wetend Circuit Design. 
tomatic Control of Servo Equipment of the 
applied to machine tools. eae 
3. Transistor Circuit Technique. 
The successful candidate will be required to handle a particular project with a 


minimum of supervis: 
rite stating full details to the 
IS INR i: oh + bond gy ahh London, S.W.1!. 














SCIENTIFIC OFFICERS 


Lg age ong CIVIL SERVICE needs men 
men for _— mable posts as (a) SENIOR 
SCIENTIFIC OFFICERS aay (6) SCIENTIFIC 
OFFICERS in all major scientific fields, including 
PHYSICS, ENGINEERING, CHEMISTRY, 
METEOROLOGY, MATHEMATICS and BIOLOGY 
Age limits: (a) at least 26 and under 32, () at least 
21 and under 29. Extension for regular Forces 
Service and Overseas Civil Service. Qualifications : 
normally first or second class honours degree in 
selence, mathematics or engineering, or equiv alent 
attainment; additionally for (a), at least 3 years 
relevant (e.g. post-graduate) experience. London 
(men): (a) £1233-£1460, (b) £655-£1150; 
provision for starting pay above minimum. Promo- 
tion ospects.— Write CIVIL SERVICE COM- 
MISSION, 17, NORTH AUDLEY STREET, 
LONDON, Wl, for application form, quoting 
(a) $ (53/60, (6) '$/52/60. € 152 





CITY OF NOTTINGHAM 
CITY ENGINEER’S DEPARTMENT 
ASSISTANT ELECTRICAL ENGINEER 


SALARY—4£765-£1065 


Applications are invited for the above position 
in the City Engineer’s Department, Nottingham, in 
Grade APT II (£765-£880 p.a.) or APT III (£880- 
£1065 p.a.). Grade and starting salary will depend 
on qualifications and experience. 

Applicants must have the ability to design electric- 
lighting and pos installations for new buildings. 
The work in the office is on a five-day week basis. 

Applications on forms to be obtained from R. M. 
FINCH, O.B.E., M.1.C.E., CITY ENGINEER AND 
SURVEYOR, GUILDHALL, NOTTINGHAM, must 
be returned to him not later than secs! =H 
JUNE, 1960. 11 





UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR 
DEPARTMENT OF 

ELECTRONIC ENGINEERING 


Applications are invited for the post of LECTURER 
in MATERIALS TECHNOLOGY. Applicants 
should have a thorough knowledge of the physics of 
materials and should have industrial or researci: 
experience involving semi-conductors, polymers, 
Inagnetic materials, etc. 

The salary scale for a lecturer is £1050-£1850 p.a., 
and the initial salary will depend on the qualifications 
and experience of the person appointed. In addition 
there are F.S.8.U. benefits and family allowances 
The appointment will date from September 1, 1960, 
or from a date to be arranged with the successful 
candidate. 

Two copies of the application should be sent, 
NOT LATER THAN JUNE 30th, to the REGIS- 
TRAR, from whom further particulars may be 
obtained. C142 


BUCKINGHAMSHIRE EDUCATION 
COMMITTEE 

CHESHAM TECHNICAL INSTITUTE 

(Organising Master: S. E. CHAPMAN, B.Sc.) 


Required for September, 1960, GRADE B ASSIST- 
ANT to develop Machine Shop Engineering course to 
Intermediate standard and to assist with some 
Motor Vehicle work. Candidates should have a 
Higher National Certificate. 

Salary will be on the scale £700 to £1150 per annum 
with additions for qualifications and training, and 
with increments on the scale for previous teaching 
and industrial experience where appropriate. 

Application forms and further particulars may be 
obtained by forwarding a stamped addressed 
envelope to the ORGANISING MASTER AT 
WHITEHILL, CHESHAM, to whom completed 
application forms should be returned as soon as 
possible. C 183 








WOOLWICH POLYTECHNIC 
LONDON, S.E.i8 


Applicat.ons invited for a LECTURER able to 
offer CIVIL ENGINEERING subjects up to final 
year degree level. 
Salary £1370-£1550, plus London 
£38-£51. 
Particulars and application form from CLERK 
TO GOVERNORS, to be returned by 10th JUNE, 
C179 


Allowance 





MIDDLESEX COUNTY COUNCIL 
EDUCATION COMMITTEE 
WILLESDEN TECHNICAL COLLEGE 
DENZIL ROAD, WILLESDEN, N.W.10 
DEPARTMENT OF 
ELECTRICAL ENGINEERING 


plications are invited for appointment as 
retre JRER IN RADIO TECHNOLOGY AND 
ELECTRONICS from ist SEPTEMBER, 1960, or 
as soon as possible thereafter. Candidates should be 
able to teach Radio Technology and Industrial 
Electronics to the standard of the Higher National 
Certificate and I.E.E. Part III examinations. 
Industrial experience is essential. 

Salary within the range: (men) £1408-£1601 per 
annum. 

an forms (foolscap s.a.e.) from the 
CLER © THE GOVERNING BODY, 163, 
WILLE SDEN LANE, N.W.6, to whom completed 
forms should be returned within 10 DAYS of the 
appearance = this advertisement. 

E. GURR, M.Se., ae, 
Ske RETARY TO TH 


EDUCATION COMMITTEE. C176 
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MILLING MACHINE OPERATOR 


MILLING MACHINE OPERATOR required by 
MINISTRY OF LABOUR for appointment as 
INSTRUCTOR (UNEST.) at the Government 
Training Centre, Slough, Bucks. Applicants must 
be British Subjects who are (a) experienced and fully 
skilled, (b) able to teach their trade, (c) supervise the 
work and maintain control of trainees engaged in 
their trade. They should have undergone the 
training usual in their trade followed by at least 
5 years’ —— experience. An a tool 
room miller should be likely to prove suitable. 
Applicants should preferably possess O.N.C. or 
C. & G. Cert., or equivalent qualifications, where 
appropriate. Selec’ applicants will be required to 
pass a Theoretical Test before appointment and a 
Practical Test of normal trade skis after taking up 
appointment. Commencing salary (at age 30 and 
over) £930 rising by two annual increments of 
£1000 p.a. Write for application form to EMPLOY- 
MENT EXCHANGE, SLOUGH, within 7 DAYS. 
€ 187 





THURROCK URBAN DISTRICT COUNCIL 
(ENGINEER AND SURVEYOR’S 
DEPARTMENT) 
APPOINTMENT OF RESIDENT ENGINEER 


Applications are invited for the above appointment 
for which experience of supervising construction of 
sewers and road improvement schemes, including 
setting out and measuring for Certificates of Pay- 
ment, is required. Salary-——£1200 p.a. 

Applicants should rah ee neem by the examination 
of the Institutions of Municipal or Civil Engineers 
and HOUSING ACCOMMODATION MAY BE 
CONSIDERED BY THE COUNCIL SHOULD 
THE SUCCESSFUL CANDIDATE LIVE MORE 
THAN 20 MILES FROM THURROCK. 

Subject to satisfactory service, a period of at least 
two years employment can be assured. 

Applications, suitably endorsed, stating age, quali- 
fications and experience, and quoting two referees, 
should reach the undersigned by not later than 
Tuesday, 7th June, 1960. 

Canvassing disqualifies. Relationship with Mem- 
bers or Senior Officers of the Council must be 


disclosed. 
A. KE. POOLE, 
CLERK OF THE COUNCIL, 
COUNCIL OFFICES, 
GRAYS, 


ESSEX. C 134 





APPOINTMENTS OPEN 


THE ENGLISH AND SCOTTISH 
JOINT CO-OPERATIVE WHOLESALE 
SOCIETY LIMITED 
ASSISTANT ENGINEER 
FOR 
CHOCOLATE FACTORY 


THE ENGLISH AND SCOTTISH JOINT CO- 
OPERATIVE WHOLESALE SOCIETY LIMITED 
invites applications for the post of ASSISTANT 
ENGINEER at its CHOCOLATE FACTORY at 
LUTON, BEDFORDSHIRE. 

Potential applicants with appropriate qualifica- 
tions and experience should write to the SECRE- 
TARY AND EXECUTIVE OFFICER OF THE 
SOCIETY at 100 LEMAN STREET, LONDON, 
E.1, for further particulars of this pensionable post 
and an appropriate application form. The closing 
date for the receipt ob rompleted application — 
is 27th JUNE, 19 € 131 





ENGINEERING ASSISTANTS 


ENGINEERING ASSISTANTS experienced in the 
design of reinforced concrete bridges and other 
structures and capable of supervising Drawing 
Office Staff, are required to all vacancies in both 
the Senior Engineering Assistant and Group “* ¢ 
posts in the salary ranges £1045-£1095 and £990- 
£1034 respectively. Superannuation Fund; reduced 
rates of travel and other concessions; five-day week. 
Applications giving qualifications, age, and experi- 


ence to:— 
CHIEF CIVIL ENGINEER 
BRITISH RAILWAYS 
WESTERN REGION 
PADDINGTON STATION 
LONDON, W.2 





YOUNG ENGINEER 


An ambitious YOUNG ENGINEER with experience 
in METHOD (AND WORK) STUDY is required 
to investigate agricultural contracting operations by 
Fisons Farmwork Limited (one of the Fisons Group 
of Companies). He should have field experience of 
plant operation and be capable of making economic 
assessments of working methods and equipment. 
Experience more valuable than qualifications. 
University Graduate in Civil Engineering preferred. 
Knowledge of Civil Engineering site work an advan- 
tage. Pensionable post, good conditions of appoint- 
ment with worthwhile Bh ac prospects.—Fullest 

articulars and salary expected to PERSONNEL 

ANAGER, FISONS PEST CONTROL LIMITED, 
HARSTON, CAMBRIDGE (quoting Reference 
Number 1555). C 125 
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DRAUGHTSMAN 


A PROGRESSIVE ENGINEERING COMPANY 
in the Victoria Area of London requires a 
DRAUGHTSMAN for a responsible post in small 
Drawing Office. This post offers good prospects and 
an attractive salary to a man with general engineer- 
ing experience. Five-day week and pension scheme 
in operation. Please send details of experience to 
THE CHIEF DRAUGHTSMAN, THE WELLMAN 
BIBBY COMPANY LTD., PARNELL HOUSE, 
WILTON ROAD, LONDON, S.W.1. C 105 


SENIOR DESIGNER 


quired by DRYSDALE & CO., LTD., YOKER, 
GLASGOW, W.4. An excellent mp sang 4 is open 
to a suitable man over 25 years of age. Applicant 
should preferably have experience in the design and 
installation of Centrifugal Pumps and their asso- 
ciated machinery. Life Assurance and Pension 
Scheme in operation. Five-day week.—Apply to 
the SECRETARY, giving full details of quatifica- 
tions and salary required. C 58 


THE MANCHESTER SHIP CANAL 
COMPANY 
ASSISTANT CIVIL ENGINEERS 


THE MANCHESTER SHIP CANAL COMPANY 
invite applications for the appointment of ASSIS- 
TANT CIVIL ENGINEERS on the established staff 
of the Chief Engineer. Scale of salaries, £345 at 
age 25, rising by annual increments to £1310 at 38 
with prospects of promotion to higher grades at 
salaries up to £1795. 

Candidates should be Corporate Members of the 
Institution of Civil Engineers or hold equivalent 
qualifications, and should have experience in design, 
specifications, construction and maintenance of 
Civil Engineering works. Harbour and dock 
experience is preferable but not essential. 

Successful applicants will require to become 
members of the Company’s Contributory Super- 
annuation Scheme. 

Applications, stating age, qualifications and 
experience should be addressed to the CHIEF 
ENGINEER, THE MANCHESTER SHIP CANAL 
COMPANY, SHIP CANAL HOUSE, KING 
STREET, MANCHESTER, 2, not later than 
18th JUNE, 1960. C 104 





DESIGNERS FOR SOUTH AFRICA 


Large leading firm of heavy engineers and founders, 
undertaking the manufacture of heavy machinery 
and plant for mining, petroleum, chemical and 
allied industries, requires DESIGNERS with 
minimum qualification Higher National Certificate 
and several years’ experience in design work. Candi- 
dates with lesser qualifications but with more 
extensive experience in one of the above mentioned 
fields will also be considered. Interesting varied 
work in mechanical design calculations and on 
drawing board requires sound ability in both. 

Salary in accordance with ability, experience 
and qualifications. Liberal leave with additional 
long service benefits after six years. Medical benefit 
and Pension funds. Housing and assisted passage 
facilities available. 

Apply in writing, giving full details of age, experi- 
ence, qualifications and marital status and enclosing 
a recent photograph, to 

THE LONDON REPRESENTATIVE, 
VANDERBIJL thi RES CORPORATION 
LTD 


723/737, THE ADELPHI, 
JOHN ADAM STREET. 
LONDON, W.C.2. C17 


SENIOR SCIENTIFIC OFFICER 


WARREN SPRING LABORATORY (D.S.LRB.), 
STEVENAGE, HERTS., requires SENIOR 
SCIENTIFIC OFFICER responsible for origination 
and development of prototype plant for Chemical 
Engineering and Mineral Processing research pur- 
poses and supervision of subsequent design. Much 
plant is of novel design and high degree of originality 
required. Normal drawing office facilities available. 
Ist or 2nd Class Hons. degree and preferably Cor- 
porate membership I.Mech.E. At least 3 years’ 
post-graduate experience required. Experience in 
engineering design, particularly in field of chemical 
engineering, an advantage. Salary range: (Men) 
£1166-£1380. Housing accommodation available in 
New Town.—Forms from MINISTRY OF LABOUR, 
TECHNICAL AND SCIENTIFIC REGISTER (K), 
26, KING STREET, LONDON, 8.W.1, quoting 
C 401/0A C123 





SENIOR DRAUGHTSMAN 


SENIOR DRAUGHTSMAN, O.N.C. (MIN.), RE- 
QUIRED. Experience in one or more of the follow- 
ing essential: Cranes, excavators, truck mounted 
mobile cranes and contractors’ plant. Good staff 
conditions. Pension scheme.—Applications in writ- 
ing, giving all relevant particulars and approximate 
salary required to PERSONNEL MANAGER, 
RUSTON - BUCYRUS, LTD., EXCAVATOR 


WORKS, LINCOLN. C 150 
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COURTAULDS 
Mechanical, Instrument and 


Electrical Engineers 
EXPANDING OPPORTUNITIES 


COURTAULDS requires qualified Mechanical, Instrument and Electrical Engineers, aged 25 to 40, 
for important work on design, development, construction and maintenance of a wide range of 
Engineering, Chemical and Synthetic Fibre Plants. Preference will be given to candidates who have 
a good Honours Degree in Mechanical or Electrical Engineering. The following specific vacancies 
exist :-— 


Senior and junior design engineers are required for work on the design of both general process plant 
and specialised machinery. Applicants for these vacancies must have a University Degree in Mechanical 
Engineering and a minimum of 3 year’s design experience on either Chemical or Process engineering 
equipment or production machinery. 


RESEARCH ENGINEERS 


Young Honours Graduates in Mechanical Engineering are required for development work, both for 
specialised machinery and to deal with the engineering side of new process development. 


ELECTRICAL ENGINEERS 


Assistant Electrical Engineers are required, primarily for factory system design with technical qualifica- 
tion of at least H.N.C. standard in Electrical Engineering. Candidates should have experience in the 
distribution, utilisation and maintenance of industrial electrical instaliations. Junior staff are also 
required who need not have the above experience but preference will be given in this category to men 
with a University Degree in Electrical Engineering. 


INSTRUMENT ENGINEERS 


A vacancy exists for a Senior Instrument Engineer with a good Engineering Degree or equivalent 
professional qualification. A minimum of 5 years’ experience of industrial process control is essential 
and the applicant should be capable of taking immediate leadership of small design team. Assistant 
Instrument Engineers are required at Graduate level with at least 2 years’ experience of industrial 
process control. Factory Instrument Engineers are also required with at least a Higher National 
Certificate in Mechanical or Electrical Engineering, or equivalent, with a minimum of 2 years’ works 
experience. 


ENGINEERING SERVICES 


A vacancy exists for a senior engineer for work on planning, co-ordination and design of steam and 
power generation plant and other process services such as water treatment, refrigeration, air condition- 
ing, etc., including the supervision of site surveys and trials when necessary. A University Degree 
and at least 8 years’ experience appropriate to the post will be required from the applicant. Junior 
appointments are also available in this type of work. An Engineer qualified and experienced in the 
field of heating, ventilating and air conditioning is also required. 


FACTORY ENGINEERING 


Senior and junior appointments are available. The work covers the supervision of maintenance and 
also construction. Applicants for the junior appointments should have had at least 3 years’ experience 
of maintenance or construction of process plant and suitably greater experience, including control 
of staff, for the more senior appointments. The available posts cover a wide range of chemical, process, 
steam and power generating, also service equipment. 


MATERIALS HANDLING 


A Materials Handling Engineer is required for design and survey work in connection with all aspects 
of materials handling for a very wide range of raw materials and products. This vacancy offers 
exceptional scope for an applicant with the right technical qualifications and experience of materials 
handling problems. 


The Company’s ENGINEERING DIVISION provides a consulting design and manufacturing 
service to the Courtaulds Group and the work is, therefore, exceptionally varied and covers a complete 
range of engineering activities from heavy industrial equipment to fine mechanisms and highly 
specialised machinery of Courtaulds own design. This includes boiler and power plant and other 
service equipment. The foregoing vacancies provide exceptional opportunities both for interesting 
and varied work and for advancement. The occupants will become eligible for Co-partnership 
benefits. 

Financial assistance is normally given to married men when moving house. 


Candidates should write for a detailed form of application to the Director of Personnel, Courtaulds 
Limited, 16 St. Martin’s-le-Grand, London, E.C.1, quoting reference number G/B/55. 135 
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MECHANICAL ENGINEER 


YOUNG MECHANICAL ENGINEER, age 22 to 27, required by CHIEF 
MECHANICAL ENGINEER'S OFFICE in Central London, for training 
as a design engineer. Work entails handling projects from the drawing 
board through to construction and running in for production. 

Candidates, who should be of H.N.C. standard and have a sound drawing 
office experience and good knowledge of engineering services should provide 
details of age, apprenticeship, technical education and past experience. 
They should make application in writing to the— 


COMPANY SECRETARY 
JOHNSON, MATTHEY & CO., LIMITED 
78 HATTON GARDEN 
LONDON, E.C.! 











CS A 
SENIOR 
EDITORIAL STAFF 


The Publicity Department of The General Electric Co. Ltd. at 
Birmingham is extending its activities and is looking for two senior 
editorial men (25-35 years of age). 


(1) An electrical engineer (university degree or equiva- 
lent) with experience and ability in technical writing, capable of 

king the preparation of copy for engineering publications 
and for the technical press covering all aspects of the heavy 
electrical industry. This position calis for a high standard of 
writing but does not involve responsibility for production. 


(2) A publication editor with an engineering background, 
capable of preparing material for promotional and general litera- 
ture. This position demands the ability to supervise literature 
through all stages of production and calls for appreciation of 
layout and typography. 


Salary commensurate with experience 


Applicants are invited to reply in writing, giving salary required 
and details of their experience to: 





THE STAFF MANAGER, 
THE GENERAL ELECTRIC CO. LTD., 
WITTON BIRMINGHAM 6 © 147 














(Bp) British Titan Products Co Led 


DEVELOPMENT ENGINEER 


The Company is one of the world’s leading concerns in its specialised field of Titanium 
Pigment manufacture, with the achievement of a tenfold expansion in post-war 
years and a further expansion programme of some £14 million at home and overseas. 


The technical activity accompanying this expansion is at a corresponding] 
level and this in turn has thrown up many engineering problems oy = A 
Sily ono enpertmnced tn tie handling of aoctonive Suite end tony eae toe 
y one exper ndling of corrosive fluids and havi : 
ground in thermo-dynamics. +5 ——— 


The field of responsibility of the successful candidate will be to study the engineer- 
ee with new processes and to deal with specific technical problems as they 
rise. 

It -*. yo ong ae for which a commensurate salary will be paid. Other 
attractive ts ude generous non-contributory i » 

a hye din r ory pension arrangements, bonus 

Applications giving full details should be addressed to:— 

THE PERSONNEL MANAGER, 
SRITISH TITAN PRODUCTS COMPANY LIMITED, 
BILLINGHAM, CO. DURHAM C158 
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YORKSHIRE IMPERIAL METALS 
LIMITED 
REQUIRE A 
DRAUGHTSMAN 


for interesting and varied work in the Mechanical 
Engineers’ Drawing Office at the Yorkshire Copper 
Works, Stourton, Leeds. 

The successful applicant must be a keen young 
man, with Ordinary or Higher National Certificate 
in Mechanical Engineering, who has served a recog- 
nised ap ticeship in engineering, and had experi- 
ence in Drawing Office work. This is an excellent 
opportunity of a permanent position with good 
salary and prospects for the right man. 

Five-day week; hours 8.30 a.m. to 5 p.m. 
Excellent Welfare facilities include Pension Scheme; 
Life Assurance Scheme; Profit Sharing: Sick 
Benefit; Assistance with housing considered where 
necessary. Transport arranged to and from most 
of the surrounding districts. 

Applications, giving details of age, qualifications, 
experience and present salary, and marked “ Engi- 
neering Draughtsman—Confidential ’ should be 
addressed to the Personnel Officer, Yorkshire 
Imperial Metals, Ltd., P.O. Box 166, Leeds. © 177 





SALES ENGINEER 


THE GOODYEAR TYRE & RUBBER CO. (G.B.), 
LTD., have a vacancy for a SALES ENGINEER 
experienced in mechanical handling and Industrial 
Rubber Products for Sales Promotion in Europe and 
the near East although based on London. Candidates 
should be between 30-40 years of age and preference 
will be given to qualified men. The position is 
permanent and the Company operates a Pension 
Scheme.—Apply stating age, qualifications and 
salary required to: SALES PERSONNEL 
MANAGER, GOODYEAR, WOLVERHAMPTON. 

C174 





DESIGN 
DRAUGHTSMAN 


A food manufacturing company in the Home 
Counties invites applications for the post of 
DESIGN DRAUGHTSMAN to work on 
various engineering projects, in a highly 
mechanised mass production factory. The 
Design Draughtsman will work on projects 
including intricate mechanical machinery, 
process plant, packaging equipment, con- 
veyor systems and plant layout. Candi- 
dates should be between 25 and 35 years of 

ze, possess Higher National Certificate in 

echanical Engineering (or equivalent 
qualifications) and have experience in one 
of the above fields, and should have progres- 
sive ideas for the design of new plant. The 
successful applicant will be appointed at a 
salary level of approximately £1450 on a 
range up to £1830 plus non-contributory 
pension benefits, etc. 


Please write giving a detailed account of 
age, experience and qualifications to the 
Personnel Manager, 


BOX C 185, Offices of ENGINEERING 








BRITISH OXYGEN GASES LTD. 


The Company wish to recruit a 


Technical Assistant 


to work in one of their Development Groups. 
In general he would be required to assist 
qualified engineering personnel engaged on 
various projects. The specific responsi- 
bilities would include : 

(a) The building of test rigs and assisting 
in the construction of prototype 
equipment. 

(b) Carrying out tests and experiments 
in accordance with detailed instruc- 
tions and fully recording the pro- 
cedures and results 

Candidates should be within the age 
group of 18/25 years and should have served 
a recognised Engineering Apprenticeship. 
An Ordinary National Certificate in Mech- 
anical or Electrical Engineering would be 
preferred, together with a good general 
standard of education. 

This is an interesting opportunity for the 
right person, and there are bright prospects for 
the future. Write giving particulars of quali- 
fications and experience to— 

Personnel Manager, 
British Oxygen Gases Ltd., 
Spencer House, St. James's Place, 8.W.1. 
C 186 
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CHECKER DRAUGHTSMAN 


CHECKER DRAUGHTSMAN required to check 
production drawings and layouts.—Telephone or 
write CHIEF DESIGNER, F. E. WEATHERILL 
LIMITED, TEWIN ROAD, WELWYN GARDEN 
CITY. TEL.: WELWYN GARDEN 4221. ©172 





ELECTROSTATIC PRECIPITATION 
ENGINEER 


For senior position, fully qualified to handle design, 
estimating, sales. Previous experience essential. 
Write BOX C 166, Offices of ENGINEERING. 





ENGINEER 


ENGINEER (SENIOR), aged 35-40, with technical 
* knowhow “ and commercial experience of evapora- 
tive type water coolers.—Write BOX C 165, Offices 
of ENGINEERING. 





ENGINEERING PRODUCTION MANAGER 


A large company situated in 8.E. London wish to 
engage a man between the ages of 35 and 50 to be 
responsible to the Chief Engineer for all Engineering 
Production including estimating, planning and pro- 
gressing. The products are in medium and heavy 
engineering and the total labour force involved is 
about 150. 

The man selected will through Superintendents 
control machine, fitting, blacksmith, welding, fabri- 
cating and boiler making shops. He will need to be 
skilled in labour relations as well as in practical 
management. 

Candidates should have served a full mechanical 
engineering apprenticeship and qualifications of 
A.M.1.Mech.E. or H.N.C. standard are desirable. 

The conditions of employment are in accordance 
with the best modern practice and the Company 
operates a contributory Pension and Free Life 
Assurance Scheme. 

Starting salary will be in accordance with experi- 
ence and qualifications in the range £1300-£1600 p.a. 

Write with full personal details including age and 
present salary. Applications will be treated in strict 
confidence, to BOX E.159, c/o STREETS, 110, 
OLD BROAD STREET, E.C.2. C 163 





MECHANICAL ENGINEER 


MECHANICAL ENGINEER required by well known 
Merchant Company with extensive Eastern interests 
and world wide Associated Companies and Head 
Office in London for one of its Eastern Branches 
where it owns a large Engineering Works. Appli- 
cants should be under 30, preferably single and 
Graduate or Associate Members of the Institution of 
Mechanical Engineers or holders of the Higher 
National Certificate. The duties include technical 
sales and advising Plantation Companies on 
engineering matters. Details of remuneration, 
furnished accommodation at nominal rent, home 
leave, medical scheme, retirement and other benefits 
at interview.— BOX C€ 162, Offices of ENGINEERING 





DRAUGHTSMAN/DESIGNER 


DRAUGHTSMAN/DESIGNER in Structural Steel- 
work required for London Office dealing with wide 
range of interesting work on industrial and com- 
mercial buildings of many types. Good knowledge 
of standard practice and code requirements essential ; 
knowledge of reinforced concrete; foundations and 
general building work a distinct advantage. Five- 
day week; Superannuation Scheme; permanent 
position to right man. 

Apply, in writing, giving details of age and experi- 
ence to HEAD OFFICE STAFF DEPARTMENT 
(WF 59), UNILEVER LIMITED, UNILEVER 
HOUSE, BLACKFRIARS, LONDON, E.C.4. 

C€ 161 





TECHNICAL ASSISTANT 


TECHNICAL ASSISTANT REQUIRED for Brake 
Clutch Lining Manufacturers. Age 23 to 28. Pre- 
ferably some experience of Technical Sales work, 
and O.N.C. in Mechanical Engineering as a minimum 
standard of technical education. Work involves 
Head Office duties and visits to customers throughout 
the country.—Apply in writing to: PERSONNEL 
OFFICER, BRAKE LININGS LTD., BUXTON, 
DERBYSHIRE © 149 





BULK ENGINEER/MECHANIC—MARINE 


AFRICAN PETROLEUM TERMINALS LIMITED 
have a vacancy at their ocean terminal at FREE- 
TOWN, SIERRA LEONE, for a BULK ENGI- 
NEER/MECHANIC-—-MARINE. Applicants, aged 
30-40, should have a thorough knowledge of gas and 
diesel engine mechanical and maintenance proce- 
dures, also experience with electrically driven pumps, 
centrifugal and rotary type. Previous experience 
in handling of sea-going tug or similar vessel is 
necessary. Knowledge of bunkering operations 
useful.— Apply giving full details of age, experience, 
qualifications, etc., quoting R12 to BOX 3266, 
c/o 191, GRESHAM HOUSE, E.C.2. C 148 
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RESIDENT SITE SUPERVISORS 


J. DOUGLASS MATHEWS & PARTNERS, 
Chartered Architects, require experienced resident 
site supervisors on a permanent staff basis. Appli- 
cants must be prepared to go anywhere in the 
United Kingdom for resident appointment of one, 
two or three years. Salary £1250-£1750, according 
to job, experience and qualifications. Applicants 
to give names of at least three architect or engineer 
references.—Reply to 3, EBURY SsTREET, 
LONDON, 8.W.1. C47 








ENGINEER SURVEYOR 


Insurance Company has vacancy in Lancaster area 
for Engineer Surveyor for inspection of Boiler and 
Pressure Plant. Applicants not over 38 years must 
have ist Class M.O.T. Certificate with Steam 
Endorsement or equivalent qualifications. Salary 
according to E.S.A. scale starting at £800 p.a. Non- 
contributory pension and other benefits.—Apply 
ENG. DEPT., GENERAL ACCIDENT ASSUR- 
ANCE CORP., LTD., 99, ALDWYCH, LONDON, 
W.C.2. © 156 





APPOINTMENTS WANTED 


SENIOR ENGINEER 


Available immediately for senior appointment. 
Engineer with wide and responsible experience in 
U.K. and abroad. Research, development, design. 
Flair for selecting, organising and directing projects. 
Some experience in nuclear power work.—BOX 
C 122, Offices of ENGINEERING. 








CO-ORDINATING 
ENGINEER 


MAJOR BUILDING 
PROJECT, LONDON 


Applications are invited from competent 
and well qualified Engineers for the above 
—. The project is sponsored by a London 
-roperty Company, in association with an 
old established and substantial firm of 
Building and Civil Engineering Contractors. 
The Engineer will be concerned with all 
electrical and mechanical services in a very 
large multi-storey structure, from the 
preliminary stages through to final comple- 
tion and testing. His duties will be pri- 
marily concerned with co-ordination, rather 
than design, of the services, and he will 
work as a member of the planning team in 
close collaboration with the Architect and 
with the Contractors so as to ensure the 
smooth integration of the work of all the 
Service Specialists employed. 


The Building Contract is a to 
commence in 1960 and the initial appoint- 
ment will be for not less than three years. 
A permanency in similar work will be con- 
sidered when the first contract has been 
concluded. 

Full particulars are requested including 
age, experience and salary required. Re- 
muneration and other benefits will take full 
consideration of the qualities required of 
the successful applicant. 

BOX C 169, Offices of ENGINEERING. 

C 169 











JOHNSON, 


ment’s work. 





ing background and technical education. 
who can eventually be given responsibility for this aspect of the depart- 


DESIGN ENGINEER 
(FURNACE CONSTRUCTION) 


MATTHEY & _ CO., 
the CHIEF MECHANICAL ENGINEER’S DEPARTMENT, on the 
design and construction of heat treatment and annealing equipment. 
Applicants should have some experience of furnace design, a good engineer- 


LIMITED, have a vacancy in 


The Company is seeking a man 


Conditions of service include a five-day week, superannuation scheme, 
free lunches and a profit sharing bonus scheme. Write, giving full details 
of age, qualifications, experience, etc., to the— 

SECRETARY 


78 HATTON GARDEN 
LONDON, E.C.I 


€ 137 











Designers/Draughtsmen 
CONSULTING ENGINEERS 


have vacancies in their London, Reading and Burgess 
Hill offices for all grades in the following fields: 


Mechanical, Electrical, Aeronautical, 





62 Church Road . 


Structural and Reinforced Concrete, 
Plant, Pipework and Pressure Vessels 


Pension Scheme and three weeks annual holiday after qualifying periods 


NORRIS BROTHERS LIMITED 


Burgess Hill ° Sussex 


C181 
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Applications are invited from suitably qualified personnel for the under- 
mentioned vacancies covering several new projects in the fields of 
Hydraulic, Electrical and Nuclear Engineering including— 


INDUSTRIAL HYDRAULIC AND PNEUMATIC SYSTEMS FOR 
POWER TRANSMISSIONS AND AUTOMATIC MACHINERY— 
AIRCRAFT CONTROLS — ELECTRO-HYDRAULIC SERVO- 
MECHANISMS—TEST STRUCTURES—-REMOTE HANDLING 
EQUIPMENT—REACTOR CONTROL AND INSTRUMENTATION 
SYSTEMS: 


design engineers 


to initiate and develop original Design concepts, prepare Design Studies 
and Specifications, and engage in necessary technical liatson with 
customers. 


development engineers 


to instigate research and development work on the above rojects, 
repare Test Schedules and Reports, and initiate the design of special 
vest Rigs and Structures. 


switchgear designers 


to prepare Instrumentation Cubicle Designs including schematic diagrams, 
designs for relays, Control Gear and metering cubicles. 

Minimum qualifications are a positive interest in creative Engineering 
coupled with a sound technical background including possession ofa 
Higher National Certificate in Mechanical or Electrical Engineering. 
Starting salaries are dependent upon individual experience and qualifica- 
tions, but there are good opportunities for advancement open to men 
with drive and initiative. 

Working conditions are excellent. The Company has a flourishing Sports 
and Social Club which amongst other activities includes flying, sailing, 
tennis and cricket. 

Travelling and out-of-pocket expenses will be we to those invited for 
interview. Special interviews will be arranged by appointment. 

If you are interested you should write in the first instance giving full 
details of age, education and experience to— 


H. M. HOBSON LTD., FORDHOUSES, WOLVERHAMPTON 
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UNITED KINGDOM 
ATOMIG ENERGY AUTHORITY 


The RESEARCH GROUP invites applications for a number of 
appointments carrying good career prospects in its DRAWING 


OFFICES. 

(a) Atomic Energy Research Establishment, 
HARWELL, BERKS. 
for LEADING DRAUGHTSMEN and 
DRAUGHTSMEN. 

(b) Atomic Energy Authority, Engineering 
Unit, BRACKNELL, BERKS. 
for DRAUGHTSMEN. 


for a wide range of interesting mechanical and electrical work 
on controlled thermonuclear reactions, the proton synchrotron 


(NIMROD) and engineering of a more general nature. 


Send POST CARD for full details including SALARY, HOUSING 
Recruitment Officer (1681/26), 


A.E.R.E., Harwell, Didcot, Berks. C173 


EADING DRAUGHTSMEN 


and PENSION to the Group 
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John Brown & Co. (Clydebank) Ltd. | JIG AND TOOL | | 
|| DRAUGHTSMEN || 


ASSISTANT TO ENGINEERING DIRECTOR aphid | 


| [ 
’ 
j 
) ppticat from Engineers aged 40 to 45. Essential : 
| . sper ocho ee ae weds Previous experience in Machine 
Shop Tooling and design of Air- 
craft Assembly Jigs necessary, 
} technical education to O.N.C. 


standard desirable. 


Contributory Staff Pension and 
Life Assurance Scheme. 


Applications, giving full de- 
tails of qualifications, experience, 
age and salary required, and 
quoting ref. H.A.L./120/E, | 
should be forwarded to:— 
bevy: PERSONNEL MANAGER, 


NTING AIRCRAFT LTD., 
LUTON AIRPORT, 
BEDS. 


ifications Degree , an intimate knowledge of Steam Turbines | 

= Diesel Engines preferably Marine, and good workshop and managerial i 
experience. 

»sition carries prime responsibility for organising the production of the Engineer- 
i yn y eh a ge for the manufacture of Marine Steam Turbines, 
Balser and Doxford Diesel Engines and a variety of other heavy engineering 
products, 

»wiedge of up-to-date machine sho actice and modern production methods in 
nee ecmmees % sneet desirable. Some umperienee in design and drawing office 
work will be an r+ BB wane as ultimately the responsibility will be extended to embrace 


this side of the organisation as well. 


t t will carry a salary appropriate to the qualifications and experience 
of - pan a Ad rey i pa tg will be provided and there are 


excelient prospects for future promotion. 
ease should forward full particulars of career and experience marked “ Personal” 
tot 


COMPANY MEETING 
BARTON & SONS 


Higher Turnover and Profit 


The ordinary general meeting of Barton & 
Sons Limited was held on May 25 in 
Birmingham, Mr. H. Prichards (the chair- 
man) presiding. 

The following is an extract from his 
circulated statement: 





: ENGINEERING DIRECTOR 
JOHN BROWN & CO. (CLYDEBANK) LIMITED 
CLYDEBANK (136 
eee om — —--—___ I am pleased to report that our net profit 
; before taxation is £1,044,315 against 
| £862,415, an increase of 21 per cent. The 
| _ we a — ” soma a 
° * r) 4 ° | for nearly all the Group’s products an 
. Engineering Appointments Section | although ‘market conditions have apg . 
| very competitive, particularly in the struc- 
FURNACE ADVERTISEMENT RATES | tural steel section, the increased turnover 
| enabled us to earn a higher total profit than 


ENGINEERS / DRAUGHTSMEN CLASSIFICATIONS: Public Appointments, Appointments Open, | that achieved a year ago. 
A intments Wanted All three companies engaged in the pro- . 
PPo: % duction of steel tubes and fittings had a very 
s FOUR SENIOR DESIGN/SECTION | TYPES OF ADVERTISEMENTS: successful year, and our output of these 
rere for all types of furnaces and asso (a) “ Appointments Illustrated” and illustrated careers advertise- | oducts constituted a new record: 
ments: photographs or drawings may be used in conjunction with type 
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e The two companies engaged in the fabri- 
steelworks and non-ferrous industries. cation and erection of structural steel work 
fence in steelworks and non-ferrous both achieved very satisfactory results, but 





E 
industries desirablé but not essential. matter. profit margins were much reduced. 
Salary will be dependent on qualifications 2 . . | The varied products of the remaining 
and experience. Rates: per page (12 in. by 9 in.) “ds -. £100 Subsidiary Companies are principally sup- 
Non-contributory pension scheme. half page ee af ‘i ee. = mre £54 | plied to the motor trade and the general 
Disturbance allowance considered. | engineering industry. Demand was at a 
Applications to the quarter page .. . + . + ae | reasonably high level. 

a ‘ * . : During the year we acquired the whole 
eennoron OF ADMINISTRATION. (b) Semi-display: type matter, with or without surrounding rule, | of the Issued Share Capital of Bilston Shot 
SALEM ENGINEERING CO., LTD., name block or symbol. & Gm Co. Ltd., and shortly after the end 

MILFORD HOUSE, r ; ; | of the year we disposed of our holding in 
MILFORD, NR. DERBY. Rates: per page (12 in. by 9 in.) £100 | West Midland Refining Co. Ltd. 
; half The directors are recommending a final 
ce An me :: Se ee oe -. £54 | dividend of 124 per cent. on the Ordinary 
quarter page .. + ¥ os es we | Stock, making a total of 17} per cent. for 
A : | the year. This compares with an effective 
per single column inch a oF ee ms £2 14s. | 14 per cent. for 1958. 


The Net Profit for the year after meeting 
all charges including Taxation is £545,217 
compared with £444,189 last year. The 
dividends paid or recommended _ total 
£203,279 and this leaves £341,938 out of ; 
the net profit for the year to be retained in 
the business and placed to the credit of 7 
Revenue Reserve in the Balance Sheet. 
The first three months trading of 1960 
show that the improvement which began in 
the latter half of 1959 is being maintained. 


(c) Single column “ run-on” advertisements: approximately 6 words 
to the line, 12 lines to the inch. 
Rate per line .. ee 
(Minimum charge 18s.) 
SERIES DISCOUNTS: 5 per cent. on 6 insertions; 10 per cent. on 13; 
15 per cent. on 26. 
BOX NUMBER: 2s. 





MECHANICAL 
DESIGN 
ENGINEERS 


are required for work on light 


4s. 6d. 





electro-mechanical equipment. 


Successful Candidates, who should 
be of Degree or H.N.C. standard, 
would join Research Groups of 
Electrical Engineers developing 
prototype equipment. Housing 
accommodation is available if re- 
quired. Apply stating age, training 
and experience to :— 
The Secretary. 
BARR & STROUD LIMITED, 
Anniesland. Glasgow. W.3, 


quoting 201/T-17 on the envelope. 
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Should the volume of work continue on 
this level then I am confident that the 
results we shall eventually produce for 1960 
will again give cause for satisfaction. 

The report was adopted and a total dis- 
tribution of 17} per cent. approved. © 178 

















A Sheffield Firm 
200 Years in the Lead 


| igo a young man setting up his own 

business as a metal refiner in Shef- 
field in 1760 to the present SHEFFIELD 
SMELTING Company is a long road, but 
the steps all have a remarkable simi- 
larity. * 

Two hundred years ago next month 
John Read started his firm in the area 
where craftsmen were working bonded | 
silver and copper into what is now called 
Old Sheffield Plate and where the same 
men were finding their methods applied 
to sterling silver. 

The scrap from their metal working 
was valuable, but not until John Read | 
was the value recovered. 

Appointing agents in London and | 
Birmingham and with a 40 acre site 
near Sheffield, John Read had begun 
smelting by 1782. The increase in the 
regard Victorians paid to silverware 
and jewellery created a favourable 
climate for the business and the oppor- 
tunity was taken to make improvements 
in the smelting and refining processes. 
In exactly the fashion in which the 
value going to waste in the silver scrap 
had been spotted by John Read, the | 
firm recognised the opportunity and 
installed plant for the recovery of solids | 
from furnace fumes. 

Rolling and wire drawing equipment 
were installed in new works in Sheffield. 
At the original works the first plant in 
England for the refining of silver by 
electrolysis was constructed. 

Both the First and Second World , 
Wars brought intense activities and | 
change to the company, now with 
works at Sheffield, London and Bir- 
mingham. Expanding from the tradi- | 
tional luxury uses of gold and silver, | 
the company now manufactures for 
companies all over the world. Silver 
solders in cars, aircraft and general | 
engineering, electrical contacts in silver, 
and other precious metals for electronic | 
and electrical equipment from satellites | 
to shavers are part of the widely varied 
output. 


Eight Mile Oxygen 
Pipe To Billingham 


Oxygen for the great IMPERIAL CHEMICAL 
INpustries chemicals “town” at Bil- | 
lingham in the North-East is to be 
supplied by pipeline from the BritisH 
OXYGEN company’s plant at Lackenby. | 

In order to get the gas there, parts | 
of the eight mile pipeline have been | 
laid under the bed of the River Tees, | 
a tricky operation involving divers, | 
explosives, and an inch and a half coat- 
ing of concrete on the pipe to give it | 
weight and protection in the haul 
across the river. 

The under-water section of pipe 
runs for 1,600 ft and is deep enough | 
not to be fouled by dredgers and ships’ 
anchors. The boulder clay of the river | 
bed foiled normal dredging methods | 
and explosives had to be used. Con- | 
siderable care was exercised not to | 
damage the ICI tunnel under the Tees. | 


| the century more than 
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by two Dorman Long locomotives and 
a winch on a dredger. 


Sweet Hill 
or Hollywood Bowl 


Is the name of Brighton to be added to 
the list, including Ealing and Pinewood, 
of English centres of the film world? 

If the proposal of Sweer HILL 
Srupios Limited is accepted by the 
authorities the answer may well be that 
all the film and television people who 
have moved to Brighton since the war 
might have their work brought to the 
back door. 

The project is to take over almost 
72 acres of Downs behind Brighton at 
Sweet Hill, Patcham, and put up studio 
buildings on four of them. Exterior 


| Shooting would be possible in almost 


any weather as the plan proposes that 
the entire studios should have an 


| overall fibreglass roof. 


The idea has obvious advantages in 


| being accessible from London and close 


to the airport at Gatwick. It is estim- 


| ated that there would be permanent 


employment for 700, and perhaps 
during the filming of an American 
super-colossal, temporary work for 
2,000. 


The objections, heard at a local | 


inquiry by an inspector of the Ministry 
of Housing and Local Government, 
came from 
Commission. 


designating the South Downs as an area 


| of outstanding natural beauty. 


If the studios ever come to be built 
it is to be hoped that they do not after 


| a time suffer the fate of British film 


making centres before them and become 
not only an irrelevant break in the 
green sweep of the Downs, but also an 
idle one. 


This Glass House 


‘is Unbreakable 


From the almost accidental command of 
the St. HELENS CROWN GLAss Company 
by the Pilkington brothers in 1826 to 
the seven year, £4 million development 


| of the Float process by PILKINGTON | 
BROTHERS is a story of almost unbroken | 


advance. 


It is told by Dr. T. C. Barker in his | 


book Pilkington Brothers and the Glass 
Industry (ALLEN AND UNWIN, 40s). 
The two brothers, 


in the company for three years when, in 
1829, the other partners pulled out and 
left them to it. 

Since then the company has become 
the largest glass manufacturer in the 


Commonwealth and one of the biggest | 


family firms in the world. 
By 1877 the Pilkington works at 
St. Helens was making 500,000 ft of 


sheet glass a week. By 1887 this had | 
become 900,000 ft and by the turn of | 
1,600,000 ft. | 


The annual output of plate glass in 
1909 was more than 10,000,000 ft. 


At this time cheap foreign glass was | 
| wiping out English glass manufacturers 


the Society of Sussex | 
Downsmen and the National Parks | 
For the Commission it | 
was said that they were on the point of | 


William and | 
Richard Pilkington, had been partners | 


25 


Dr. Barker points out that early in | 


the 1900’s one of the young wiremen 
was Walter Citrine, later to play a 
founder’s part in the Trades Union 
Congress and the nationalised electricity 
industry. 

Pilkingtons have been exporting glass 
since 1870, the value of their overseas 

| sales in 1887 being £200,000. Now their 

| foreign revenue is over £12 million a 
year, half of it from dollar markets. 
Technical advance still goes on and the 
new headquarters will have very care- 
fully thought out laboratories. 

Sir Harry Pilkington, the  great- 
grandson of the founder and chairman 
of the firm, has described the Float 
process as the biggest stride forward 
in the manufacture of glass for very 
many years. 


No Inspiration 
for Contractors 
After a successful year of building 


houses for sale, Sir Richard Costain 
(inset), the chairman of Richard Costain 





Limited, looks forward in his annual 
statement to another equally good result 
this year. 

Coming so soon after the civil engi- 
neering contractors’ revelations of the 
great amount of road building equip- 
ment standing idle, there is added point 


that the fluctuating conditions the indus- 
try has experienced do not inspire the 

| contractor with confidence in tendering 
for long term contracts. 


| West Thurrock power station, Swansea 


airports. 

While sales of concrete sleepers have 
been satisfactory, activity in prestressed 
products has been very poor. Costain 
added to its specialist services during 
the year the Foundation Engineering 
| Company and the Piling and Construc- 
tion Company. Both had a successful 
year and Foundation Engineering 
started work in Nigeria and Australia. 

About 65 per cent of the group’s 
work is carried out overseas. 
the highest proportion of any other 
major British contractor. Despite the 
present shortage of mortgages and 
| generally difficult business conditions 
in Canada, 90 per cent of the office 
| block completed in Toronto, and owned 


in Sir Richard’s cautionary observation | 


docks, and Prestwick and Manchester | 


Possibly | 


its new independence. The competition 
there from contractors from all over the 
world is “very severe” but there is 
confidence that the position can be 
maintained. 

An addition to the Costain board 
during the year was Lord Nether- 
thorpe, the former leader of the National 
Farmers’ Union. The group trading 
profit for 1959 rose to £630,550 from 
the previous year’s £605,651. 


OEEC on Europe’s 
Engineering Industry 


The Organisation for European Econo- 
mic Cooperation during its twelve years 
of life has established a solid reputation 
for its reports on particular industries. 
It will be a great loss if this work is 
discontinued in the new body proposed 
by the four wise men in the recent report 
*“A Remodelled OEEC.” An interest- 
ing example of this kind of study is the 
Machinery Committee’s new volume 
The Engineering Industries in Europe 
(HMSO 7s 6d). This follows from, and 
brings up to date, a series of reports 
with the general title “ Trends in 
Economic Sectors.” The main value 
of an annual statistical study of this 
kind is that it shows the way in which 
trade and production are moving. 

The present report brings the position 
up to the end of 1958. What are the 
main trends that it reveals? 

For Western Europe as a whole it 
shows an annual rate of expansion of 

| 5 to 8 per cent maintained since 1953. 
| Exports in 1958 were 10 per cent up on 
the previous year, while engineering 
imports from outside Europe levelled 
off. 

Demand in the OEEC countries 
did not keep pace with the export 
market, a fact which led to falling 
production at the end of the period 
under review. The rise in output 
between 1956 and 1958 was biggest in 
electrical engineering and smallest in 
metal manufactures. The trend in 
prices over the whole range of engineer- 
ing products was towards stability. But 
the price level in 1958 was about 15 per 
cent above 1953-54, 


Metal Products 


The United Kingdom was the biggest 
producer of machinery and transport 
| equipment with an output worth nearly 
$11-5 million in 1958. Germany pro- 
| duced $9 million worth, France $7-°5 
| million, and Italy $3 million worth. 
| On the main constituent items Britain 
| was the biggest producer among the 
| OEEC countries of machinery, electric 
| machinery and appliances, transport 
| equipment, and ships and boats, while 


In civil engineering the company has | 
| begun work on the Staines by-pass | 
and is engaged on major contracts at | 


Germany had the highest production in 
metal manufactures and in instruments, 
watches and clocks. (Switzerland was 
| not included in the tables.) 
So far as world trade in engineering 
| products is concerned, the three leading 
; countries since 1954 have been the 
| United States, Germany and Britain. 
In 1958 Germany moved up above the 
| United Kingdom for the first time. Both 
| increased their output over the previous 


all over the country. But because of | by the subsidiary Radley Investments | year. 


their technical efficiency Pilkingtons 


were expanding. 


One step was the | 


| Limited has been let. 
The group is working in the Middle 


| France comes fourth but is a long 
| way behind—1,370 million tons com- 


introduction in the new casting hall of | East on contracts, each worth £4 million, | pared with Germany 4,584 million tons, 
1896-97 of a new type of kiln able to | with Raymond International and the | UK 4,295 million tons, and the USA 


anneal glass in three days instead of 
four. The company was one of the 


| De Long Corporation. 
| The group has been established in 


When the trench was finaily ready | very first to use electricity as a source of | Nigeria for some years, a country which 
the concrete protected pipe was pulled | 


power. 


| Sir Richard believes will prosper with 


| 7,143 million tons. It is worth noting 
that Switzerland comes fifth. But the 
| trend to watch is the steady rise of 


Japan, now number six. 
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Telephone Techniques for Automation 


By D. B. Foster, M.I.E.E., M.I.Chem.E. 
Gresham Automation Limited 


Some of the components used 
in telephone exchanges, such 
as uniselectors and relays, can 
be used to make up a simple 
and reliable method of auto- 
matic process control. 


T" Is sometimes forgotten that the techniques 

of automation owe a great deal to older 
communication techniques in general and to 
telephone systems in particular. It is natural that 
this last point should be so, because the telephone 
system was the first practical demonstration of 
communication engineering and the handling of 
information, and modern automation systems are 
essentially based on the same information handl- 
ing problem. Furthermore, telephone systems 
represent very advanced examples of automation 
systems particularly in the field of automatic 
route finding. 

We are still very far from fully exploiting the 
lessons learned in communications and telephone 
engineering and it appears reasonable to assume 
that, since telephone equipment is produced very 
cheaply and in large volumes, then the intelligent 
adaptation of this already available hardware 
could provide a very sound economical answer 
to many industrial automation problems. 


TELEPHONE EXCHANGES 


It is not, of course, to the actual telephone 
headset to which we shall turn to seek economical 
automation hardware, but rather to the tech- 
niques used in the telephone exchanges them- 
selves and in particular to the use of uniselectors 
and relays. Both of these devices are capable 
of millions of trouble free operations following 
their intensive development for reliability over 
the last thirty or fourty years. 

The uniselector itself is a self advancing multi- 
point switch, either twenty-five way or fifty way, 
and which is, in some models, reversible. For 
sequence control systems and for automatic 
queueing units, this device is hard to beat and 
involves only a small fraction of the cost which 
would be involved in using alternative techniques. 
Similarly, the telephone relay, which incorporates 
at least fifty years of technical and reliability 
development, gives us the means of switching a 
great number of different circuits on a common 
impulse. The more modern relays have many 
interesting and subtle features involving refine- 
ments such as accurate time of operation and 
time delays. These two devices, the uniselector 
and the telephone relay, are essentially multi- 
circuit switching devices, the uniselector being 
capable of switching procedures in sequence and 
the relay being capable of switching many circuits 
on the same operation. 


COMPONENTS 


A very interesting example of the exploitation 
of telephone techniques to automation is that 
embodied in the Gresham unitised sequence 
control system made by Gresham Automation 
Limited of Hanworth, Middlesex. This system 
embodies the following telephonic and allied 
techniques : 

1. The use of uniselector switches for deter- 

mining the sequence of control operations, 

2. The use of a telephone type plug-board for 
setting up alternative programmes on the 
same process equipment, and 

3. The use of telephone relays for certain 
control functions. 

This system is capable of controlling through 
relays a wide variety of process devices such as 
chemical valves, electric motors, and automatic 
weighers. On each step of the uniselector, an 
appropriate process actuation signal is sent out 
and the next sequence step is controlled by an 
incoming “* process complete ” signal which may 
be determined by some timing clock or by some 
other signalling device indicating that the 


process stage concerned has been completed. 
Such process complete signals may involve, for 
example, temperature, weight, time, quantity, 
pH, pressure, humidity, or flow. 

This type of system is suitable for either the 
control of batch processing or for the start up of 
continuous processes, since such start-up opera- 
tions are usually equivalent to a limited form of 
batch process control and involve a proceedural 








The blocks in this Gresham unitised sequence 

controller are, reading from top to bottom: the 

operation indicator unit, the timer, the variable 

programme unit, the alarm unit, the relay unit, 
and the sequencer unit. 


sequence. Inthe Gresham system there are seven 
main units as follows. 

The operation indicator unit consists of a 
display of sixteen or more back illuminated panels 
of plastic which are marked to correspond with 
the various process stages. The lamps behind 
the panel are normally wired up to the appro- 
priate terminal block on the sequencer unit, 
and in use are illuminated in turn to give a visual 
indication of the operation on the current stage 
reached. The panel is a single piece of plastic 
fitting into slides so that if a variable programme 
unit is used (see below) the whole panel can be 
removed and replaced by another panel corre- 
sponding to a revised programme. 

The complete programme of operations is 
preset on a variable programme unit. It com- 
prises a telephone type plug board with a 


number of wander plugs on flexible leads and 
its function is to enable any variation of sequences 
to be obtained. Standard templates correspond- 
ing to each programme of operations can be 
punched and these are located on dowels on the 
plugboard so that only the correct plug can be 
inserted in the right hole to define the correspond- 
ing programme. This unit has been designed to 
give complete flexibility and a change of pro- 
gramme can be carried out in about one minute. 


SEQUENCING 


The sequencer unit is a control mechanism by 
which one operation is switched on after another, 
in the sequence predetermined by the variable 
programme unit. This unit is controlled by a 
multi-contact uniselector switch of the telephone 
type described earlier and is capable of con- 
trolling processes with up to either 25 or 50 
successive stages of operation. The move from 
stage to stage is carried out by closing contacts 
on receipt of an automatic signal indicating 
“* process stage complete.” 

Between the sequencer unit and the external 
power circuits to be actuated there is the relay 
unit. Each unit has the capacity to accom- 
modate up to 12 relays and is also provided with 
push buttons to permit the manual operation of 
the process in the event of failure of the auto- 
matic system. Although this relay unit is 
primarily designed to give out electrical signals 
it can be arranged, through electro-pneumatic 
converters, to control devices such as pneumatic- 
ally operated chemical valves. 

Standard timer units consist of pairs of 
electric clocks which can be preset on the front 
of their dials to a required process stage time. 
Signals coming from the appropriate stage of 
the sequencer unit start the clocks in motion 
and, at the end of the preset time, a relay in the 
clock closes and signals the sequencer unit to 
move on to the next stage. Standard timer 
clocks can be specified having full dial readings 
ranging from a few seconds to 24 hours. 

An alarm unit is used to attract the attention 
of the supervisor under two sorts of conditions. 
First, when the process has been stopped at a 
certain stage as laid down in the programme. 
This might be to permit inspection of the product 
or, in the case of mixing processes, to permit the 
addition of a small quantity of an ingredient 
such as a few drops of a flavouring or colouring 
matter where the cost of an electro-mechanical 
automatic dispenser may not be justified. 
Second, when a operation has failed to respond 
to an instruction from the central control. 
The alarm unit is equipped with bells and lights 
and works with a system of extra relay contacts 
on the process actuator. 


QUEUEING 


It sometimes occurs that batch sequencing 
systems may be required to work in parallel 
to feed some common output system. In 
this case it is necessary to provide queueing 
units to respond to priority demands of the next 
stage of the process. This is again a problem 
which has been solved by the use of telephone 
uniselectors which register when each parallel 
batch process is complete and holds the final 
product in a priority queue on the basis of 
first-ready first-discharged. 

Automatic sequence control units for batch 
production of the type developed by Gresham 
Automation represent one of the most rapidly 
advancing arts in the automation field. These 
systems are applicable to many processes in the 
chemical and food industries and, if desired, 
can be associated with automatic dispensing 
systems for solids or liquids. 
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Copper Rolling that 


Outstanding features of BICC’s 
new copper rod mill are the 
degree of automatic control 
and the speed of operation. 


OPPER rod has been rolled at the Prescot, 
Lancashire, works of British Insulated 
Callender’s Cables Limited since the beginning 
of the present century, but modernisation and 
speeding-up of the existing mills could not cope 
with the continuous increase in orders. A com- 
pletely new rod mill has therefore been erected 
at Prescot with a planned output of 100,000 tons 
of copper rod annually. Built at a cost of about 
£14 million, and housed in a new building 520 ft 
long by 104 ft wide, the mill is claimed to be the 
largest in the world. It will roll copper rod in 
any size from jin to %& in, by + in steps, and, 
since there are two entirely separate inter- 
mediate and finishing trains, two different sizes 
can be rolled at the same time if desired. 

High output rates are achieved not only by 
the actual speed of rolling but also by the fact 
that, as a result of automatic control, there are 
seven wirebars moving simultaneously in the 
mill, approximately 13 sec out of phase on each 
side. The time taken for a wirebar to pass 
through the complete mill is very short; starting 
on its journey at 584 ft per min, the wirebar 
emerges 95 sec later as a coil 1,300 ft long, the 
final speed into the coiler being 3,500 ft per min. 


LARGE STOCKS 


With a mill having such a high throughput, 
large stocks of raw material are essential, and a 
400 ft by 100 ft stockyard, with two 6 ton over- 
head cranes, adjoins the mill. Here, 10,000 tons 
of Khodesian wirebars, each 54 in long, with a 
cross-section tapering from 4in to 4in, and 
weighing 265 lb, can be stocked. 

Wirebars are heated to 810 to 830° C in two 


Wellman oil fired walking beam furnaces, which 
are charged at the rear end by an overhead crane 
and short conveyors, and discharge alternately 
at 13sec intervals to a cruciform turntable. 
A 90° reciprocation of this turntable enables 
the wirebar to be pushed off mechanically to a 
live roller track leading to the roughing rolls. 
Discharge of the wirebar from the furnace is 
under push-button control by an operator in 
the first of three control pulpits; from that point 
on, rolling is automatic, the various transferring 
motions being actuated by photo-electric cells, 
14 of which are used in parts of the plant. 

The rolling equipment, made by the Brightside 
Foundry and Engineering Company Limited, 
Sheffield, is made up of a three-high 20 in rough- 
ing mill, followed by duplicated intermediate and 
finishing mills. After five passes in the roughing 
mill the rod, now 30 ft long, is transferred auto- 
matically to the ingoing side of a two-high two- 
stand 15 in intermediate roughing mill. At this 





point an automatic diverter sends the rod alter- 
nately to each of two passes in the rolls, and from 
here onwards the rolling proceeds in parallel 
duplicate lines, which makes possible the rolling 
of two sizes of rod at the same time. 

After looping through 180° in the 15in mill 
the rod passes to an 11 in, six-stand, two-high 
cross-country intermediate finishing mill, where 
its length is increased to 429 ft, and then to a 
9in seven-stand finishing mill, with alternate 
vertical and horizontal stands. 

From the outgoing side of the 15 in inter- 
mediate roughing mill the rolling lines divide to 
feed the bars to duplicate mills; the 11 in cross- 
country and the 9 in finishing mills being dupli- 
cated, with their ancillary coiling equipment. 
In this respect the mill is unique in Great Britain. 
A staggered layout is used to economise in space. 

By the time it reaches the finishing mill the 
bar is travelling at 30ft per sec, and in the 


(Right) This mill rolls 
copper rods automatically 
—one bar every 95 sec. 


(Below Left) The finish- 

ing stands have overhung 

rolls, a unique feature 

which gives easy mainten- 
ance, 


(Below Right) Leaving 
the mill at about 60 ft 
per sec, the bars, 1,300 ft 
long, are coiled auto- 
matically. 


2 sec it takes to reach the coiler it is accelerated 
to about twice this speed. In the finishing mill 
the alternate arrangement of the roll stands 
horizontally and vertically, which is now common 
practice in mills of this type, gives the necessary 
twist effect to eliminate finning on the rolled 
bar, and a uniform cross-section is produced. 
This mill has one unique feature. All the rolls 
are cantilevered from the housings, an arrange- 
ment which gives a neat appearance and must 
make for easier maintenance. The roll housings 
on the finishing mills are of orthodox construc- 
tion, but the housings of all the other mills are 
prestressed—again a’ unique feature for non- 
ferrous rolling mills in this country, and a design 
which gives a neat and compact construction. 
At the delivery end of each finishing mill there 
are two pouring type coilers, arranged on each 
side of a water cooling tank, and fed alternately 
by an automatic diverter. Rods reach the 
coilers after a total of 20 passes in the various 
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mills, and are coiled and ready for removal 
95 sec after leaving the furnace turntable. Auto- 
matic transfer of the coils from the coiler to the 
cooling tank is followed by transfer to a conveyor 
which loads them on to a capstan at the end of 
the line. Each boom of the capstan will hold 
nine coils, and when a boom is fully loaded it is 
rotated through 90° and a stacker truck removes 
the coils to a storage area at the end of the mill. 


SERVICES 


All the rolls, guides, strippers and channels 
are flood lubricated with a solution of soluble 
oil in water, and the lubricant is circulated from 
two 3,000 cu, ft settling tanks and a sump by 
means of four pumps each of 600 gal per min 
capacity; a fifth pump is installed as a standby. 
Water from the coiler cooling tanks is recircu- 
lated at 15,400 gal per hr and cooled by a 
forced draught cooler from 146° to 96° F. 








All the pushing and pulling mechanisms in the 
mill are electro pneumatic, and a ring main, 
supplies air at 80 Ib per sq. in. 

The motors (by English Electric) have a total 
rating of 6,000 h.p. Slip ring induction motors 
of 600 h.p. drive the roughing and intermediate 
mills, and the two intermediate finishing mills 
have split drives, each set of three stands being 
driven by a 500 V, 500 h.p. d.c. variable speed 
motor. Each stand on the two continuous finish- 
ing mills is equipped with a 500 V 100 h.p. d.c. 
variable speed motor. Variable speed d.c. 
motors of 65 h.p. drive the four rod coilers. 

Control of the mill, once the rolling sequence 
has been initiated by starting a wirebar on its 
journey from the furnace, is largely automatic. 
There are three control pulpits (for the roughing, 
intermediate and finishing trains) but the work 
of the operators is normally confined to adjust- 
ment of motor speed. Full control is possible, 
of course, for setting-up purposes. 
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Undersea Pipeline for Molten Sulphur 


By Donald Payne 
Armco Drainage and Metal Products Inc., Ohio, USA 


Undersea pipelines often pre- 
sent awkward laying probiems. 
Here excessive weight of the 
line prevented ordinary laying 
methods, so extra bouyancy 
was provided temporarily by 
means of a fioat line, which 
could afterwards be recovered 


intact. 


OME seven miles into the Gulf of Mexico off 
Grand Isle, Louisiana, is an offshore sulphur 
mine of the Freeport Sulphur Company. The 
problem here was to bring the mined sulphur to 
shore in a molten state. 

The solution involved a system of pipes within 
pipes. The smallest pipe carries molten sulphur. 
Outside this pipe, is another serving as 
a water jacket, containing water heated to 
320° F to keep the sulphur molten. The third 
pipe, containing the other two, is filled with 
2 in of insulation. 

Banded to the outside of this system of three 
pipes are two other pipes—one carrying fresh 
water to the mine, and the other a return water 
line. 

It was decided to fabricate the pipe in 
2,000 ft sections on the beach and pull the 
system of pipes into the Gulf as successive 
sections were welded on. However, it became 
obvious that the pipe system, which weighed 
almost 3,000,000 lb in water, could not be 
hauled without providing additional buoyancy to 
relieve the weight in the Gulf bottom. Speci- 
fications required that the line could not ceviate 
from a prescribed position in a vertical or 
horizontal plane by more than 3 ft. Thus, the 
line had to have enough negative buoyancy to 
resist being displaced from the specified course 


(Right) Aided by rollers, another section of the 
sulphur line is going into the Gulf of Mexico. 


(Below left) Cross-section through pipe assembly. 


(Below right) An end of the sulphur line. On top 
is Armco pipe, showing one of the valves that 
permitted injection of air and recovery of the pipe. 


Armco 16%" OD 
Spiral Welded Float Line 
0°131° Wall 


6% OD 
Fresh Water Line 
to Offshore Mine 


7% OD Hot Water Line 
to Keep Sulphur Molten 


6°OD Mokten Sulphur Line 
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by currents which are considerable in the 
area. Also, the buoyancy medium had to be 
removed from the pipeline after it was in place. 
It was determined that a negative bouyancy of 
5 Ib per ft would keep the pipe in the pipe ditch 
and offer a maximum pulling resistance of about 
150,000 Ib, which was considered reasonable. 
Two means of supplying this buoyancy were 
considered. One was to use standard size pipe 
fabricated into sectional buoys, so spaced to 
give the desired average buoyancy. Both steel 
and aluminium were considered. Another 
method—and the one used—was to have a 
continuous float pipe engineered to provide the 
required buoyancy at minimum weight. Selected 
for the job was Armco welded steel pipe, 16} in 
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outside diameter with a 0-131 in wall thickness, 
providing a safety factor of 2 against collapse 
in the 45 ft water depth. Total length of steel 
pipe was 34,000 ft. 

The buoy pipe sections were joined on the 
beach into 2,000 ft lengths. Valves were pro- 
vided on each end to enable the buoy pipes to 
be floated so the bands holding the buoys to 
the pipeline could be cut. After the pipeline 
was in position the bands were cut and water was 
removed from the pipe by forcing compressed 
air into the Gulf surface where they were 
recovered. 

Contractors on this project were Sharman, 
Allen, Gay and Taylor, a subsidiary of J. Ray 
McDermott and Company Inc. 
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Versatility of the Plant Engineer 


Probably no engineer has to be more versatile 
than the one who is concerned with plant 
maintenance. It is true that he does not have to 
operate the plant, but he is responsible for seeing 
hat it will operate—efficiently and when, and for 
just as long as, his operating colleagues need it. 
That responsibility is simply stated, but to carry 
it out involves not only a sound knowledge of 
many different kinds of machinery but also of 
numerous other subjects not usually considered 
as coming within an engineer’s province. Even 
in the field of engineering the plant engineer 
has problems which are not usually found in 
other professions. He may, for example, be 
called upon to use a machine or a process, only 
occasionally in the course of his normal work. 
Because he is not a regular user of a particular 
method, he cannot be as familiar with all its 
aspects as those to whom it is a normal production 
tool. Yet if he uses the unfamiliar method, the 
job must be right. 

Several aspects of these more unusual features 
of a plant engineer’s job were among the subjects 
discussed at the recent annual conference of the 
Institution of Plant Engineers at Scarborough. 

Welding is a subject which is of increasing 
importance to the plant engineer, both for 
repairing and for constructing new items of 
plant, which are often made in the works 
instead of bought from outside suppliers. Dr. 
Richard Weck, director of research, British 


Welding Research Association, pointed out in 
a paper on developments and problems ‘in 
welding that there are now about 50 processes 
available, and that there is no metal of con- 
struction which cannot be welded—indeed, there 
would be little point in having such a metal, as 
welding is now so universally used. But for 
every type of metal except mild steel at least 
some special precautions are needed. The first 
essential for any welding job is therefore a 
knowledge of what is being welded. There are 
many examples on record of a component doing 
its work successfully for years and then failing 
in only a matter of hours after a welding repair, 
simply because the wrong process or technique 
had been used for the metal in question. 
Obviously dissimilar metals clearly need different 
treatment, but it is all too easy to treat steel 
components—the commonest of all—alike. In 
the absence of reliable information—from the 
machine manufacturers for example—the works 
chemist or metallurgist can advise on the type 
of material. When this has been decided, 
there remains the problem of what process to 
use and what precautions to take. Manu- 
facturers of welding equipment and electrodes 
are usually in a position to help, and the British 
Welding Research Association is always ready 
to advise. 

Given the right technique, there is one further 
precaution which can be taken in the case of 


large reclamation jobs, such as building up heavy 
hydraulic rams. If a trial run is made on a 
piece of the same material, and the work is 
tested, it may well disclose faults in time for 
them to be avoided in the main job. 

Safety is another problem with which the 
plant engineer is vitally concerned. It is the 
duty of everyone in the factory to see that 
machines are used safely, but the plant engineer 
has to ensure that they are inherently safe. He 
is guided in this work by the provisions of the 
Factories Acts which, as Mr. J. MacColl, HM 
Deputy Chief Inspector of Factories, explained 
in a discussion on the subject, have recently 
been amended, certain provisions of the 1959 
Act being now in force. The subject is a com- 
plicated one, but, as Mr. MacColl said, the local 
inspector is always ready to advise, and if the 
matter is a complicated one, the Inspectorate 
has specialised departments staffed by experts in 
different aspects of industrial safety. Medical, 
electrical and mechanical experts’ advice can be 
obtained through the local inspector. 

Training of workpeople, may, and supervision 
certainly will, come within the sphere of the 
plant engineer, in fact there is virtually no 
section of the business in which he will not be 
more or less concerned. A point which the 
conference made very clear is that a job will be 
made much easier if he is “ in at the beginning ” 
whenever a new project is being discussed. 





Do-it-Yourself Yacht Repairs 


Now that the yachting season is opening, 
E. P. Barrus (Concessionaires) Limited, 12/16 
Brunel Road, Acton, London, W3, have put on 
the market Devcon marine repair kits which 
enable small emergency or general repair work 
on yachts to be done quickly and permanently 
without special tools. 

Marine Devcon is a tough plastics with a 
non-metallic filler which will bond to all common 
metals, wood, fibreglass and many other mate- 


rials, bonding on as a means of filling a hole or 
crack, or bonding one material to another. It 
is strong and resilient, and is unaffected by 
fresh or salt water, petrol, oil, fumes or corrosive 
chemicals. It does not shrink during or after 
hardening, and is non-magnetic. 

To use Marine Devcon it is only necessary to 
mix the separate hardener with the Devcon, 
using the measures provided in order to get the 
correct proportion, and then apply the mixture 


in the same way as a putty or any ordinary 
filling material. At a temperature of 70° F the 
mixture will harden to a rigid mass which can 
be painted, sanded, drilled, tapped, filed or 
worked with any normal hand tools. Marine 
Devcon will even harden under water, though 
the lower temperatures will slow down the 
hardening process. The only precautions neces- 
sary are to ensure that the surface to which 
Devcon is to be applied is clean and dry. 





Gas Drying by Refrigeration 


Built by W. C. Holmes and Company Limited, 
Turnbridge, Huddersfield, the gas dehydration 
plant at Lostock Hall, Preston, works of the 
North Western Gas Board, is the first in Great 
Britain for drying town gas by refrigeration. 

The plant was designed to dry the high 
pressure gas supply boosted to Blackpool, and 
as it was not anticipated that the boosting would 
be continuous, to dry local low pressure supplies 
as a secondary process, surplus chilled brine 
not needed for the high pressure stream being 
used to cool the local gas supply. 

Designed to deal with 5 million cu. ft of gas 
a day at pressures of 10 to 161b per sq. in, the 
plant will chill the boosted gas to a dew point 
of 37° F at all times of the year. Depending on 
the load and ambient temperatures, it can also 
produce an average reduction in dew point of 
about 6° F in the local low pressure gas stream. 

In operation the high pressure gas passes 
through an aftercooler where the heat of com- 
pression is removed. The gas is then cooled in 
a heat exchanger with the final chilled gas 
before passing to the main cooler. This is fed 
with chilled brine by way of a constant head pot 
from a 6,000 gallon chilled brine storage tank. 
The chilled gas passes through a mist catcher 
and finally cools the incoming gas. 

Surplus brine pumped to the constant head 
pot and not required there is diverted to a low 
pressure gas cooler. Condensates from the high 


Lostock Hall gas works 
has the first British plant 
for dehydrating gas by 
refrigeration. It wiil deal 
with 5 million cu. ft of 
gas a day at pressures 
between 10 and 16lb 
per sq. in. 


pressure cooler, aftercooler and heat exchanger 
are collected in a tank which is emptied 
nt Pil using the gas pressure to discharge the 
iquid. 

A standard compressed ammonia type re- 
frigerating plant is used to cool the circulating 
brine. This plant, together with the high pressure 
coolers, brine circulating pumps and instrument 





air compressors, is duplicated to avoid inter- 
ruption to the process in the event of mechanical 
troubles, or at such times the plant is being 
serviced. 

Dew points of the cooled gases are controlled 
by air operated brine control valves, working in 
conjunction with cool gas temperature recorders 
and controllers. 





On the Shelf 


By Frank H. Smith 


fhe Aslib Proceedings for April contains the 
papers of their conference on technical trans- 
lation held in Jan . There are six papers, 
in the titles of loa which appears the word 
cooperation. Could there have been a theme? 
Themes are all the rage nowadays and unless a 
conference has a theme it may as well not be held. 
Which is laughable when you consider that the 
value of a conference is the contacts that are 
made. Let’s have one where people just sit around 
and talk. 

The current British Standards Yearbook has 
appeared, enabling one to ditch all the monthly 
versions of BSI News up to and including 
December last. It is interesting to note among 
the new work started by BSI that they are 
embarking on a standard for “* Means of repro- 
duction of drawings.” It is not quite clear 
whether this will deal with all those light-boxes 
and so forth but I gather that it will. But surely 
we are not going to get a sort of Which ? on copy- 
ing methods? This is too much to hope for. 

Collectors of first editions will want to hear 
of the first edition of a congress. The First 
International Congress of the International 
Federation of Automatic Control for Automatic 
Control (and if you re-read it you will see that 
two automatic controls in the title are necessary) 
will be held in Moscow 27 June to 7 July. 
The secretary of the I.Mech.E. appealing for 
literature on the subject for exhibition at the 
Congress and anybody having any is asked to 
get in touch with him (WHltehall 7476). 

Don’t all rush at once but our old friends 
Dover Publications have done a free booklet. 
called ““ A Dover Science Sampler” containing 
snippets from classical, philosophical and scien- 
tific works. At the moment you will have to 
write to 180 Varick Street, New York 14, as their 
English agents (Constable) do not yet have copies. 

Catalogue No. 100 from Walter J. Johnson 
Incorporated, 111 Fifth Avenue, New York 3, 
really is a bumper number. As you will know 
(if you are a regular Shelvian) they deal in 
periodicals in physical science, natural science, 
including biology and medicine, and the like. 
This catalogue runs to 230 pages and 5,437 items. 

An informative booklet is No. 1 of The TBE 
Bulletin from Baker Perkins Limited, Blackhorse 
Road, Letchworth, Herts. (I’ve given the cover 
title, inside it’s TBE Journal. Take your choice 
but pay no money.) TBE stands for Tetra- 
bromoethane and it is something to do with 
sink-and-float ore separation—I think. 

Vickers (Vickers House, Broadway, London, 
SWI!) have changed the name of their Vanguard 
Progress Report to Vickers Civil Aircraft Progress 
Report. Photographs, graphs, charts, figures, 
details—all the information anybody who is 
interested could require. 

The Mond Nickel Company Limited (Thames 
House, Millbank, London, SW1) who produce 
free literature that would bring in a respectable 
income on its merits if it were sold, now announce 
another publication: “Improved gunmetals for 
quality castings."” Try a copy today. 

Butterworths Scientific Publications (4 and. 5 
Bell Yard, London, WC2) produce the first 
number of a new highly specialist publication in 
March. It is Polymer, a quarterly at £5 a year. 

There's always the chance that a journal you 
cannot get in this country may turn up in a 
foreign dealer's catalogue. You may like to 
be reminded of Herm. H. J. Lynge and Son, of 
Levstraede 8-10, Ko@benhavn K, Denmark, who 
have produced their catalogue No. 228. A 
casual glance reveals, for instance, a short file 
of Motor Cycling, Nature, Power Plant Engineer- 
ing and the journal with the best chit-chat 
column, Volumes 57-59 and 61-66, for 100 of 
whatever the Danes use for money. It would 
cost you more were it not that the Shelf was not 
built in those days. 
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Test Pilot 


Sent Flying. The Autobiography of BiLL PEGc. 
Macdonald. (21s) 


In a modest humerous style Bill Pegg’s auto- 
biography Sent Flying gives a fascinating, non- 
technical story covering fourteen years in the 
Royal Air Force and twenty five years of test 
flying. 

In his early days, Bill, like many other school- 
boys, had no fixed idea for the future and his 
ambitions changed from an urge to be a sailor 
one day to an engine driver the next. But in 
1921 he followed his brother’s example and 
joined the RAF as a fifteen-year old apprentice 
for training as a mechanic. At the back of his 
mind he had other ideas about a career, and in 
1925 in response to a request for volunteers he 
was selected for training. 

Then followed ten interesting years in the 
RAF, during which Bill climbed the ladder from 
pilot under training to fighter pilot and to flying 
instructor to achieve his goal of becoming a test 
pilot with a permanent commission. Five years 
later, having built up valuable experience on 
testing many types of aircraft, he jumped at the 
opportunity of joining the Bristol Aeroplane 
Company to continue test flying rather than 
have his career “balanced”? by a ground 
appointment in the RAF. 

He now saw things for the first time from the 
other side of the fence and realised that as an 
RAF test pilot he had had a tendency to be 
supercritical without always appreciating the 
serious delays and worries that such criticism 
could cause unless really justified. It was not 
enough to say what test was made and what 
happened. It was also necessary to consider 
carefully any essential changes and then to 
persuade the design team and the customer that 
in spite of losing time these changes were in the 
interests of all concerned. The planning of a 
new aircraft from the original operational 
requirement right through to the prototype and 
development flying stage gives a good insight 
into the many problems that have to be solved 
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before even the most brilliant paper design is 
capable of satisfactorily performing its opera- 
tional task. Even so, test flying accounts for 
only limited proving of an aircraft and frequently 
shortcomings remain dormant until the aircraft 
is used and maintained by the operator. 

Bill Pegg’s name will always be linked with the 
Brabazon in which he had the distinction of flying 
the world’s largest landplane designed with a 
wing span of 230ft and a maximum weight of 
290,000 Ib. He describes the philosophy behind 
this design and the valuable contribution it made 
to civil air transportation in spite of never going 
into production. Flying today as one of the 
world’s finest and safest long-range turbo- 
propellor airliners, the Britannia represents a 
just reward to Bill Pegg and his team for the long 
uphill struggle that went into solving the develop- 
ment problems. 

Fire in the air and the suspense that preceded a 
most skilful forced landing of the Britannia on 
the mud flats of the River Severn is but one of 
the highlights of a book which provides interest- 
ing reading to people from all walks of life, 
young or old. The reader is given an honest 
understanding of the world in which the test pilot 
works by a man who has made a long and most 
distinguished contribution to aviation. The 
present generation of test pilots is greatly 
indebted to men like Bill Pegg who have pioneered 
test flying techniques and who have seen the 
simple test pad methods replaced by modern 
comprehensive automatic recording equipment. 

Throughout the book the right amount of 
humour enlivens the dramatic incidents and more 
serious aspects of his life. On several occasions 
the author records incidents against himself and 
frankly admits mistakes and human failings 
which most people would conveniently forget— 
especially in an autobiography. 

This then is Sent Flying—a personal account 
of thirty years of aeronautical experiences by one 
of Great Britain’s outstanding chief test pilots. 


A. W. BEDFORD 





Moulding and Casting 


is either undergoing technical training or is pre- 
pared to make some effort to add technical 
knowledge to a mainly practical experience and 
should be included in the library of all foundries, 
however small. 


Foundry Engineering. By Howarp F. TAYLOR, 
MERTON C. FLEMINGS and JOHN WULFF. 
Wiley, New York; Chapman and Hall, London. 
(78s) 


This is not a book on foundry plant (as the title 
will suggest to some) but covers a field of foundry 
materials, methods and processes in the wider 
sense, and apart from brief descriptions of the 
elementary principles involved in sand mixing, 
sand reclamation and furnaces, no attempt is 
made to deal with equipment. 

Some 400 pages take the reader through such 
a comprehensive field, ranging from die and 
investment casting to core assembly and loam 
moulding in both ferrous and non-ferrous 
foundries, that the space available to some 
subjects is necessarily limited, and the authors 
have dealt with this intenisve treatment by pro- 
viding a satisfactory bibliography and list of 
recommended reference reading at the end of 
each chapter, and have wisely given additional 
space to the important chapters covering the 
nature of cast metals and the solidification, 
risering and gating of castings. The 100 pages 
treating these subjects are in sufficient detail to 
give useful guidance to many foremen and 
managers, even if not backed up by the wider 
reading suggested. 

Further sections, on refractories, casting design, 
repair and heat treatment, take their subjects to 
a fairly advanced level in a logical and easily 
understood text. Exceptionally clear and numer- 
ous drawings illustrate all sections. 

While primarily written as a text book for 
students of engineering, this book is worthwhile 
for any individual in the foundry industry who 
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Selected Methods of Analysis of Foundry 
Materials. Part 1: Pig Iron and Cast Iron. 
Approved by the B.C.I.R.A. Methods of 
Analysis Sub-Committee. The British Cast 
Iron Research Association, Alvechurch, Birming- 
ham. (17s 6d) 


This volume, the first of a proposed four-part 
manual, deals with the chemical analysis of irons 
of relatively simple composition. The methods 
described have been thoroughly tested by mem- 
bers of a subcommittee of the British Cast Iron 
Research Association, who are responsible for 
its publication. 

The 14 sections into which the contents are 
divided form a logical sequence. The first 
section deals with “sampling,” and in the 
space of a few pages are given all the instructions 
needed for obtaining representative samples from 
all types of iron. This theme extends into the 
next section to cover the taking of solid samples 
for carbon determinations. There follow ten 
sections devoted to what may be called conven- 
tional methods for the determination of carbon, 
silicon, manganese, sulphur, phosphorus, nickel, 
chromium, molybdenum, copper, titanium and 
vanadium, while the last three sections describe 
photometric methods for all the above elements, 
with the exception of carbon, sulphur and 
phosphorus. 
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Every method is clearly and concisely pre- 
sented, and contains all the information needed 
to carry out the analysis. Instructions given 
cover the preparation and standardising of any 
solutions required and operational details are 
given wherever a special technique is called for. 
No attempt has been made, however, by the 
authors to explain theoretically the “ steps” 
of the methods described. 

Two appendices on equipment and techniques 
with which the book concludes are of limited 
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value as they are by no means complete, although 
the warnings on the care and use of platinum 
equipment are well worth memorising by the 
bench assistant. 

The intention of the authors is to provide a 
manual for bench use by the routine chemist 
and others who may have to investigate the com- 
position of cast irons, and it can be said that 
this object has fairly been achieved. With this 
volume on his bench, the chemist of average skill 
can confidently undertake the analysis of irons 
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for all the elements normally required, and it 
merits a place in all metallurgical laboratories. 
In the smaller foundry laboratory it will be of 
particular value, and it is sufficiently inexpensive 
to be acquired by any chemist who may be called 
upon to undertake this class of work. To 
emphasise that this work is indeed intended for 
bench use, the publishers have thoughtfully 
provided it with acid resisting plastic covers. 


F. CRANKSHAW 





Pure and Applied 


An Elementary Treatise on Fourier’s Series. By 
WILLIAM ELwoop ByerLy. Dover Publications, 
New York ; Constable, London. (14s) 


Professor Byerly’s treatise was originally pub- 
lished in 1893, and its reprinting as a Dover 
paperback nearly 70 years later indicates that 
it still has more than merely historical interest. 
Mathematics does not stand still, however, and 
one must admit that there are many places where 
the treatment now seems old-fashioned and 
incomplete. 

In essence the book is concerned with the 
solution of partial differential equations by the 
use of orthogonal functions. Like other writers 
of the classical age, however, Byerly builds up 
his theory by taking actual physical problems, 
rather than by exploring the effects of mathe- 
matical generalisations. In the introductory 
chapter he takes a number of the standard 
partial differential equations of mathematical 
physics, shows how they arise, and uses them to 
demonstrate the technique of separation of 
variables and subsequent solution in series. 
Then follow two chapters on Fourier series and 
integrals, the first being concerned with general 
properties and the second with problems of con- 
vergence. As mentioned earlier, the develop- 
ment is largely by way of worked examples, with 
little recourse to general mathematical concepts. 

The next chapter contains further examples of 
the application of Fourier series and integrals, 
drawn mainly from the fields of heat conduction 
and mechanical vibration. The next three chap- 
ters give a similar treatment to Legendre and 
Bessel functions. Of the latter, only functions 
of real argument are discussed in detail. The 
final chapter discusses curvilinear coordinates, 
ellipsoidal harmonics, and Lamé functions. 


It is easy to criticise this book as merely a 
collection of standard results and worked 
examples. Certainly there is not the coherent 
development of a general theory of orthogonal 
functions that one would expect in a modern 
treatment of the same material. In spite of its 
mathematical defects, however, such a collection 
may well be of value to the engineer, who is more 
conerned with particular problems than general 
theory. Like other Dover publications, it is 
extremely good value for money. 


The Theory of Matrices. By F. R. GANTMACHER. 
2 volumes. Chelsea Publishing Co., 50 E. 
Fordham Road, New York 68, USA. ($12-00) 


While Byerly treats mathematics as a tool for 
the solution of physical problems, Professor 
Gantmacher’s work in two volumes is concerned 
with developing a mathematical theory with a 
coherent structure. Although he claims in his 
preface that the book is also intended for 
“* specialists in allied fields,’’ he makes few con- 
cessions to the mathematically illiterate. The 
substance is accurately reflected in the title—this 
is a book which developes the theory of matrices 
and matrix functions, not an account of their 
application to physical problems. In form and 
content it represents material which, in this 
country at least, would be taught in a university 
honours school of pure mathematics rather than 
in a course for engineers. 

The first two chapters contain the normal 
material, such as basic definitions, rules for 
operations, and elimination methods of solving 
linear systems of equations, which are found in 
all textbooks on matrices. While it is dangerous 
to stigmatise any piece of mathematics as 
“useless,” the most “* useful’ of the remaining 


chapters would seem to be the third and ninth 
(on linear operators in n-dimensional space) and 
the last (on the Routh-Hurwitz stability criterion). 
It is characteristic of the book that the simple 
orthogonal matrix corresponding to the rotation 
of rectangular coordinates in a plane does not 
appear until page 261, where it is given merely 
as an example of much more general unitary 
orthogonal matrices. There is a bibliography 
which has roughly the same material coverage 
as the book itself. 

While it is unfair to criticise Professor Gant- 
macher for not writing a different kind of book, 
one cannot help feeling that his avoidance of any 
sort of application detracts from the mathe- 
matical value of the work, as well as from its 
value to engineers. For example, there are 
other methods besides that of Gauss for solving 
systems of linear equations, and most of these 
possess mathematical as well as practical interest. 
Again, it seems a pity that in the last chapter of 
Volume 1 he considers extremal properties of 
characteristic values without any reference to the 
approximate methods of Rayleigh and Ritz. 

Another consequence of this lack of physical 
contact is the complete absence of any discussion 
of work such as that of Kron in the field of 
electric networks, or Argyris in the field of air- 
craft structures. Both these authors have written 
a great deal on matrix methods of analysis, and 
one would have thought that their work had 
considerable mathematical as well as engineering 
interest. In short, while there can be no 
criticism of the material actually in Professor 
Gantmacher’s book there is much which from 
an engineering point of view could well have 
been included. 

R. K. Livesey 





Allergies to Wear and Tear 


Corrosion of Chemical Apparatus. By G. L. 
SHWARTZ and M. M. KrisTAL. Consultants 
Bureau, New York; Chapman and Hall, 
London. (60s) 


Corrosion and Deposits in Coal- and Oil-Fired 
Boilers and Gas Turbines. Prepared by Battelle 
Memorial Institute. American Society of 
Mechanical Engineers, New York ; Pergamon 
Press, London. (50s) 


In the early stages of any engineering construc- 
tion, design is almost always empirical. Simply 
derived rules are used to calculate the scantlings 
of load-bearing parts, and the finished product 
is much heavier than it need be. The extra 
thickness of metal lessens the effect of stress 
concentrations at seams and other discontinuities. 
The factor of safety is high, reflecting current 
opinion among designers generally. 

Commercial competition and the engineer’s 
natural search for greater efficiency at less cost 
lead to more exact methods of calculation and 
construction. Finished weights of specific appli- 


ances decrease in proportion; their duty, for 
example, rate of heat transmission or quantity 
of chemicals produced per week, increase until 
the optimum of commercial efficiency is achieved. 

At this stage the statistical concept of average 


stress begins to fail. Where previously even a 
major stress concentration could be disregarded 
because of the surplus metal provided, in the 
new conditions the peak stress and not the average 
stress is often the limiting factor. Then even a 
small cut in the surface of a chemical pressure 
vessel can be the starting point of ultimate 
failure. At this stage, also, designers and 
operators must pause and reconsider what they 
have learned, so that they do not over-run the 
line of safety. This need has been met, over the 
past 20 or 30 years, by a considerable increase in 
technical literature dealing with problems arising 
from the more intense use of industrial plant. 

Both the books under review are of this class 
and the first—Corrosion of Chemical Apparatus— 
is a useful addition to the list in so much as it 
gives, in English, a Russian version of chemical 
pressure-vessel problems of this nature. 

The authors are G. L. Shvartz and M. M. 
Kristal, and the book is the result of work done 
by them at the Scientific Research Institute of 
Chemical Machines and at the Moscow Institute 
of Chemical Machines. The text is supplemented 
by a large number of references to papers 
published outside Russia. The book deals with 
intercrystalline and stress corrosion of various 
metals used in chemical vessel construction and, 


as it was first published in Russia in 1958, it 
brings the survey up to 1956. 

Of the factors which must be taken into account 
when investigating corrosion there are the 
nature, concentration and temperature of the 
corrosive medium; the kind of metal and its 
method of manufacture; the internal and 
external stresses acting on the metal envelope, 
and so forth. In the book the first chapter is 
devoted to an explanation of the causes of 
corrosion cracking of metals. 

After this general review the authors turn to 
practical examples and deal in turn with the 
corrosion cracking of carbon and alloyed steels, 
stainless steels and non-ferrous metals and 
alloys. Another chapter discusses methods of 
protection, and the book concludes with descrip- 
tions of various methods of testing resistance on 
susceptibility to corrosion. 

In British practice this book will probably be 
of most use to metallurgists and designers having 
a specialised interest in the economics and safety 
of chemical pressure vessels; to chemical plant 
managers as a means of reference to current 
problems, and to post-graduates as an intro- 
duction to specialised chemical pressure-vessel 
operating problems. 

Continued on next page 

















The book is generally useful as a review of 
Russian thought and practice on its subject. 
One feels, however, that some of the authors’ 
conclusions are not quite in accordance with 
British beliefs. There is an impression, for 
instance, that often where corrosive and stress 
factors are present they give the corrosive medium 
a more prominent rule than we would. Again, 
in connection with austenitic steels, they mention 
the various theories of attack and then adopt 
one which was abandoned by most of our metal- 
lurgists some time ago. But metallurgical 
theories often cause disagreement among the 
experts and it is possible that the Russian kind 
are no different from the others. 

An index would have been a useful addition to 
the book, but no doubt the publishers thought 
the somewhat extensive table of contents would 
serve instead. 

The second book to be examined is entitled 
Corrosion and Deposits in Coal and Oil-fired 
Boilers and Gas Turbines. As in the chemical 
industry, the intensification of working conditions 
has demonstrated the large gaps in existing 
knowledge of external deposits and corrosion in 
power engineering. The object of the book is to 
review available information on these subjects. 

A review is certainly necessary as the process of 
burning fuel in boilers and gas-turbine plant is at 
present in a kind of chemical chaos. The 
fundamentals are known, but, in addition to the 
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desirable combustible constituents burned in a 
furnace, there are small quantities of other 
compounds which can cause damage out of all 
proportion to their size. They act as catalysts or 
react with other elements to form highly corrosive 
compounds, or even to produce substances not 
originally present in the fuel. If the design of a 
boiler or turbine is correct for deposit prevention 
it may escape many of the major troubles, but 
unfortunately fuels vary and all the conditions 
for this aspect of boiler design are not yet known. 
If the size of particles in the solid products of 
combustion is right the heating surfaces may be 
spared the more severe attacks. But if the chemi- 
cal nature of the particles is not right they may 
react with others to cause immediate deposits and 
damage. Above all there is the temperature 
in the furnaces, accelerating and intensifying the 
chaos of chemical reactions. 

The low-temperature zone also has its troubles. 
It has long been a boiler designer’s problem that 
the more efficient he makes the boiler primary 
heating surface the less heat is left for absorption 
in the air heating section. Here the troubles 
derive from low gas temperatures, and the result 
is active external corrosion of the heating 
surfaces or the build-up of strongly-adherent 
deposits. The acid condenses according to the 
gas dew point or as the gas reaches the cooler 
surfaces through the layer of ash deposit. It 
may react with the deposit to form more 





New Books 


Textile E Processes. Edited by A. H. 

Nissan. Butterworths Scientific Publications. (60s) 
Designed to fill a gap in textbook literature, Dr. 
Nissan's book draws upon the services of a panel of 
authorities from the universities and industry to cover 
the materials and processes involved at university and 
A.M.I.Mech.E. level. 


of Servomechanisms. By A. Tyers and 
R. B. Mites. Pitman. (25s) 
An introductory text for students and junior engi- 
neers who lack the necessary mathematics for 
advanced studies, but who require a_ practical 
oe of servomechanisms and automatic 
control. 


Programme Switching, Control, and Monitoring in 
Sound Broadcasting. By R. D. Petrie and J. C. 
Tayior. British Broadcasting Corporation. (5s) 

No. 28 in the BBC Engineering Division’s series of 

monographs prepared for the use of engineers 

engaged in the fields of broadcasting and of tele- 
communications generally. 


to Broadcasting Stations. Compiled by the 

Staff of “ Wireless World.” 12th edition. Jliffe. 
(3s 6d) 

A handy pocket guide to long- and medium-wave 

European stations, and to world short-wave stations, 

together with European v.h.f. and television channels. 


Mechanical World Year Book, 1960. 73rd edition. 
Emmott and Company Limited, 31 King Street 
West, Manchester 3. (5s) 

A pocket-sized 360 pages of equivalents, conversions, 

pressures and heads, displacements, standards, 


engineering materials, production methods, and 
steam, pipe, gauge, thread, taper, tolerance and fit, 
weight calculating, log and trig tables—and a 
classified buyers’ guide. 


British Glass Industry Directory and Buyers’ Guide. 
7th edition. Published for The Society of Glass 
Technology by Iliffe. (40s) 

Two useful features which turn up all too rarely in 

directories of this type are the short descriptions of 

products and services appended to the entries in the 
main catalogue of firms, and the outline geographical 
index of companies. 


Electrical Trades Directory, 1960. 78th edition. 
Benn Brothers Limited, 154 Fleet Street, London, 
EC4. (63s) 


A very comprehensive compilation covering manu- 
facturers, merchants, contractors, wholesalers and 
engineers, transport services, societies and educational 
establishments concerned with electrical engineering, 
and a buyers’ guide and trade names index. 


Reciprocals of the Integers from 1000 to 9999, By 
T. H. Reppinc. Taylor and Francis Limited. 
(18s 6d) 


Arranged for use with mechanical calculating 
machines to facilitate the evaluation of quotients and 
compound fractions. Stoutly bound and printed on 
heavy stock to give long service. 


Progress in Non-destructive Testing. Volume 2. 
Edited by E. G. Sranrorp and J. H. FEARON. 
Heywood. (55s) 

A collection of seven papers dealing with the use 

of high-energy X-rays, isotopes, ultrasonics, and 

paramagnetic resonance in testing, and mechanical 
methods with high polymers. 
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aggressive compounds, or to assist in building 
up further deposits. 
That is why this report, prepared on behalf of 
the American Society of Mechanical Engineers’ 
Committee on Corrosion and Deposits from 
Combustion Gases, will be of value to all 
concerned with the design and operation of the 
larger sizes of water-tube boilers. With typical 
American thoroughness information on the 
subject has been assembled from American, 
British and other foreign sources, and an excellent 
bibliography is added to each chapter. The 
result is a critical summary of all the available 
facts, coupled with indications of the directions 
where research is needed most. 
Of a total of seven chapters (written by various 
authors) the frst two deal with the mineral and 
ash-forming constituents in coal and heavy fuel oil 
and their behaviour during combustion. The 
sulphur oxides are then examined and the 
physical aspects of deposition are considered. 
A chapter on external deposits discusses their 
nature and means of combating them, while two 
chapters examine high and low-temperature 
corrosion, respectively. The final chapter gives 
suggestions on the removal of solids from the 
gaseous products of combustion. 
As in the previous volume examined, no index 

is provided but there is a fairly extensive table 
of contents which facilitates reference. 
J. EYERS 


The Reviewers 


Mr. A. W. (Bill) Bedford, A.F.C., A.F.R.Ae.S., is 
chief test pilot of Hawker Aircraft Limited. He 
spent 11 years in the Royal Air Force before joining 
Hawker Aircraft Limited in 1951. He holds speed 
records Rome-London and London-Rome, and 
the International Gold C with two diamonds for 
gliding. He has recently been awarded the Derry 
and Richards Memorial Medal by the Guild of 
Air Pilots and Air Navigators for his “ outstanding 
work in bringing the various marks of Hunter 
aircraft up to their present stage of development ”’. 
He was specially commended for the courage and 
determination with which he carried out an 
investigation of the Hunter spinning characteristics. 


Mr. R. F. Ottignon is a director of R. F. Ottignon 
and Partners Limited, consultants on foundry 
engineering and industrial health. 


Mr. Crankshaw is steel plant superintendent with 
K. & L. Steelfounders and Engineers Limited and 
an associate of the Institution of Metallurgists. 


Dr. R. K. Livesley, M.A., is a lecturer in the depart- 
ment of engineering at Cambridge University. 
Since 1951 he has worked on the application of 
computers to engineering problems. 


Mr. J. Eyers, B.Sc., M.I.Mech.E., is chief boiler 
engineer with the Vulcan Boiler and General 
Insurance Company Limited. 





Trade Publications 


Copies of any of the following trade publications 
are obtainable from the addresses given, though 
distribution is sometimes restricted. 


Materials 


Emulsions. British OxyGen CHEMICALS, Ltp., St. 
James's, London, SWI. Twenty page booklet 
reviews the range of “ Vandike” dispersions of 
resins in water; used for paints, adhesives, textile 
finishing and paper manufacture. 

Refractories. MorGan Cruciate Co. Lrp., Battersea 

Church Road, London, SWI1. Leaflet reviews 


range of refractories made for the iron and steel 
industries. 


Soil Testing. ConTINENTAL DistRiputors Ltp., 


121 Earl's Court Road, London, SWS. Eight and 


two page leaflets describe measurement of density 
and moisture content of soil with “ Nuclear- 
Chicago d/M” gauge. 


Aluminium Sheet and Strip. ImperiAL CHEMICAL 
INpDustRigs Lrp., Millbank, London, SW1. Two 
pages of data on Impalco sheet and strip products, 
eight devoted to pictorial survey of applications. 


Vice. Hitt & Co. (Toots) Lrp., Eastbourne Road, 
Polegate, Sussex. The Hillco Camgrip vice, hand 
a capacity 2}in by 3in width of jaw. 

et. 


Nickel Casting Alloys. Henry WiGcGiIn & Co. LTD., 
Millbank, London, SW1. Up-to-date information 
on “ Nimocast” heat resisting alloys. Mentions 
three new alloys being developed. Thirty-six page 
booklet. 

Acid. Cuemicat ConsTRUCTION (GB) 
Lrp., Henrietta Place, London, WI. Leaflet 



























quickly reviews characteristics of the company’s 
processes for making and concentrating phosphorie 
acid. 
Oil-based Rust Preventive. SyLGLasCo. 81 Knight’s 
Hill, London, SE27. Flexible films which- will 
accept normal paints can be made at half the cost 
of other chemical treatments. Rust preventive is 
called ‘* Sylrust.” Leaflet. 
Joinery. Victoria Jomnery Ltp., Magdalen Road, 
Earlsfield, London SW18. Fittings and equipment 
in wood; specialist and production work including 
furniture and panelling for churches, laboratories 
and showrooms. Illustrated brochure. 
Impregnated Asbestos. TURNERS ASBSETOS CEMENT 
Co. Lrp., Manchester 17. Four page leaflet on 
silicone impregnated insulation to Class C. 
Eight page leaflet on asbestos-cement product 
** Sindanyo,”” made especially for laboratory furni- 
ture. 














Australia Improves 
Trade and Surplus 


MPORTING more in March— 
£A88,300,000—than in any month 
since 1952, Australia is still keeping | 
her exports ahead of imports. For 
March the trade figures were in| 
Australia’s favour by £A400,000, and | 
in the nine months up to the end of 
March the favourable trade balance 
was £A43 million. 

In the same nine months a year earlier 
Australia had only made a surplus of 
£A1 million. 

The Australian car industry is expand- 
ing on a multi-national basis. The 
Volkswagen concern has a £A9 million 
project in Victoria. Chrysler Australia 
is to spend £A11 million in South | 
Australia raising its output to 23,000 
vehicles a year. A new £A9,500,000 
Ford assembly plant was recently opened 
in Victoria. 

With all this going on it is not sur- | 
prising that the new car registrations in 
January and February were substanti- | 
ally ahead of those for the same months 
last year. Total new registrations for | 
1959 were 268,015, a record which 
looks like being passed this year. The 
Australian made content of the cars is 
rising sharply, bringing with it growth 
of the subsidiaries working on contract 
to the assembly plants. 


| 


Technopromimport 
Wants Process Plant 


Busy as the engineering industries are, | 
both on home and export orders, there 
is no lack of willingness, at least on the 
part of the Russian trading organisa- | 
tions, to find them more work. 
In Moscow, an official of the Techno- | 
promimport department has recently 
given a long list of complete processing | 
plants which they would like to see | 
being imported. This included cable- | 
making equipment, shoe-making 
machines and factories for dairy produce | 
processing, brewery plant, and a wide | 
variety of food processing equipment. | 
Recent orders in this country for the | 
USSR have included textile machinery, | 
automatic sardine canning lines, and | 
reinforced concrete plant. 


Component Makers’ 
New Plant for North-East | 


HEPWORTH and GRANDAGE, the piston | 
and piston ring makers of the ASSOCIATED | 
ENGINEERING Group, are to put up a new 
works at Sunderland on the North-East 
coast. 
Following the decision of PREsseD | 
STEEL to make pressed tools at Jarrow | 
this is good news for an area troubled by | 
the highest unemployment, 3 per cent, | 
in England and Wales. The Hepworth | 
and Grandage plant will begin with the | 
erection of a foundry, producing | 
castings for the company’s main Brad- | 
ford works. 
Work will be provided for between | 
120 and 200 people at first although this | 
may increase to a thousand. While other | 
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| men from heavy engineering. 


| Radiation treatment will never com- 
| pletely replace the traditional methods 


| most products. 


| needed women workers, or skilled men, | 


already fully employed, the new works | 
has the advantage of being able to use 
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syringes, catheters, scalpels and sutures. | 
A major blessing to hospitals would be | 
development of cold-sterilised dispos- 


| able rubber gloves, and work is now | 


| advancing in that direction at Wantage. 


South Wales Works 
for More Land-Rovers 


The Rover Company are to put up 


| a new works at Pengam Moor, near | : Y 
| not designed for commercial produc- | 


Cardiff, for expansion of their Land- 
Rover output. The site was formerly | 
the city’s airport and covers 91 acres. 
Production is expected to begin in 
two years’ time. Agreement has already 
been reached with the Amalgamated | 
Engineering Union whose members will | 
be the first to be recruited when the new | 


| works needs its first 500 or so workers | 


on being first put up and equipped. 
By about 1963 the number employed is 
expected to be 2,500 and by 1965 it 
should be in the region of 4,000. 

Rover would have liked to develop 
their already more than fully used | 
Land-Rover capacity in Birmingham 
but the Board of Trade argued against | 
this on the grounds of site difficulties. | 
Some rephasing of work will be inevit- 
able at the Birmingham plant where 
some £3 to £5 million will be spent on 
bringing the works up to full capacity. 
More than 250,000 Land-Rovers have 
been sold. At the present rate of 
production the next quarter of a 
million will be reached within six years. 
The Pengam Moor scheme will cost the 
company about £6 million over the 
next three years. 


| which would last until 1962. 


Radiation Changes Medical | 
Supplies and Food Industries | 


of heat and chemical processing in the 
conservation of food and sterilisation 
of medical products. But the avail- 
ability of cheap irradiation facilities, 
assured by the United Kingdom’s large 
reactor programme, will open the | 
possibility of entirely new marketing | 
methods that will create a minor revolu- | 
tion in the medical goods field, and | 
thoroughly stir up the food canning | 
industry. 

Two years of research at the Atomic | 
Energy Authority’s Wantage Radiation | 
Laboratory, in Berkshire, are beginning | 
to show results. The food irradiation | 
programme has shown that complete | 
cold sterilisation of prepared foods is | 
possible, but the required large doses of | 
irradiation adversely affect the taste of | 
By partial sterilisation | 
using moderate doses of radiation the | 
shelf life of canned foods and fresh soft 
fruits sealed in paper can be increased | 
considerably without affecting the taste. | 
Strawberries and grapes are particularly | 
well suited for the process. Two years | 
of intensive feeding trials on animals | 
have shown no harmful effects. 

Cold sterilisation is completely suc- 


| cessful in the medical field. A pilot 


plant at Wantage will soon. start | 
supplying surgical materials to Britain’s 
hospitals. The trend is now to manu- | 


facture disposable surgical components | 


| would go a long way to assist with 


Surgical dressings can also be manu- 
factured and packed under factory 
conditions and sterilised at the Wantage 
pilot plant. The capacity is about 
100 cu. ft per day at a sterilising dose 
rate of 2-5 megarads. As the plant was | 


tion, the cost of sterilisation is in the 


| region of 15s per cu. ft, far too high to 


be competitive. But the price of radio- 


| active cobalt, a future byproduct of the 


operation of Britain’s nuclear power 
stations, is bound to drop well below 
the present price estimated at about 5s | 


per curie. On this basis the cobalt 
investment at the Wantage plant 
(150,000 curies) costs about £40,000. 


With cheap cobalt, radiation processed 
medical goods and certain foods will 
have a large ready market. 


Nigeria Has £12 Million 
To Spend in UK 


| The £12 million loan that the United 


Kingdom is to make to Nigeria is to 
be used for purchases of UK goods and 
services required for the development of | 
the country’s economy. The agreement | 
for the loan was signed by the Nigerian 
Minister of Finance, Chief Festus | 
Okotie-Eboh, who said that the loan 
Nigeria’s present development plan, | 

Nigeria’s biggest needs can be con- 
sidered under two headings. First is | 
the improvement in communications | 
throughout the country. Though a 
railway development plan is in hand, 
and freight traffic on the railways is | 
increasing fast, the bigger increase must 
come by an extension of the road 
system and an increase in the number of 
lorries on the roads. This will make | 
possible improvements in the post, but 
in addition the telephone system also | 


requires overhauling. 

The second group of needs arises | 
from the rapid urbanisation of the | 
Nigerian. Fittings of all kinds for | 
houses are in great demand—also the | 
equipment for small factories to make | 
such fittings. The refrigerator is as | 
much a social acquisition in Nigeria as 
it is here, but there is an even greater | 
need for a cheap cold-box that, without | 
the expense of a refrigerator, will | 
overcome the more severe effects of the | 
climate. Cheap ranges of clothes and 
shoes, and the means to make them, 
are another outlet for United Kingdom 
producers. 

The loan is to be made effective as 
soon as Nigeria becomes independent | 
on 1 October. Repayment of the loan | 
is to be by instalments over the next | 
20 years. 


Government Fuel Policy— 
Cheapness and Efficiency 


To those who have over the months | 


Restricting oil imports would only 
bring penalties to exporters and hinder 
development. While arbitrary rules 
might make life more comfortable for 
some people for a time, the country 
would in the long run have a less flexible 
and less economical fuel supply. 


Nuffield at 
Helsinki 


That diminutive star of the Morris 
motor stable, the Mini-Minor, was 
among the NUFFIELD team representing 
the company at the Helsinki Inter- 
national Motor Show. 

The Morris Minor 1000, in its two 
door, four door, Tourer and Traveller 
forms was also being shown, along with 
a Morris Oxford series V, and MG, 
Wolseley and Riley models. 

The Nuffield stand had been arranged 
with O. Y. VOIMAVAUNU, their dis- 


| tributors in Finland. 


Gas-turbine Engined 
Helicopters for RAF 


Through the Ministry of Aviation, the 
Royal Air Force have placed a large 
order for Whirlwind Mk. 10s, the 
Westland helicopter powered by gas- 
turbine engines. 

The Whirlwind, an 8-10 seat heli- 
copter, has a De HAVILLAND Gnome 
unit. The order includes re-engining 


| the Whirlwinds already in service. 


The long list of advantages the RAF 


| gain from converting to the gas-turbine 


engines includes; reduced weight, more 
power, less noise and vibration, and the 
operational gain that the helicopters 
will use fuel common to many service 
aircraft. 


An Ingenious Idea 


from Remploy 


Rempioy Limited, who employ more 
than 2,600 of the disabled, have pro- 


| duced a new factory chair which com- 


bines stability with mobility in a special 
degree. 

By fitting the front legs with rubber 
feet and forming the rear legs from 
curved tubular steel, Remploy have 
brought out a chair which stands firm 
when on all fours, and moves easily 
when tilted on to the back legs. 

For further refinement the chairs are 
also fitted with swivel back seats. 


Instrument Subsidiary 
in Italy 


| ErHer LANGHAM THOMPSON, the Hert- 


fordshire instrumentation company, has 
formed a new subsidiary company in 
Italy as a preliminary to its expansion in 
the export markets. 

The new company, located at Milan, 
is known as ETHER LANGHAM THOMPSON 


, (ITaLtana) Limited. 


The subsidiary will both market and 
manufacture products of the five sub- 
sidiaries of the home group. These are 


and assemblies; these can be assembled | urged the Government to take up a Etuer Limited, J. LANGHAM THOMP- 
under factory conditions, heat-sealed | particular fuel policy, Mr. Richard | son, ELectrro MetHops, Datum METAL 
into a transparent pvc tube and sterilised | Wood, the Minister of Power, found an | Propucts, and AUTOMATION SveTEMsS 
by cold radiation. The package is only | effective reply at the annual lunch of | AND CONTROLS. 


and is discarded afterwards. Not only | 


| opened in the surgery at the time of use, | the Institute of Fuel. 


The Government had a very clear | 


Already a number of agency agree- 
ments have been concluded between the 


is the method safer, but results also in | and logical policy, said the Minister. | new organisation and well known British 
staff reduction and time saving in the | It was—‘to provide fuel as cheaply and overseas instrumentation com- 


new factories in the area have often | hospitals. Examples already in use are | and efficiently as we can.” 





panies. 
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Unorthodox Design of the Bluebird Car 


Later this year Donald Camp- 
bell hopes to break the land 
speed record in his new Blue- 
birdcar. Willit be fast enough 
to beat the American con- 
tenders who are planning to 
try first? 


ree have recently been announced of 

Donald Campbell’s new Bluebird car, the 
CN 7, which is now nearing completion. He 
will be using it next September to make an 
attempt to beat the late John Cobb’s 1947 land 
speed record of 394-2 m.p.h., over the 15-mile 
long course at Bonneville Salt Flats, Utah, 
USA. As might be expected after such a lapse 
of time, the new Bluebird bristles with novel 
design features from end to end. 

Design work on the car began in January, 1956, 
and was entrusted to Norris Brothers Limited, 
consulting engineers, of Burgess Hill, Sussex, 
designers of the Bluebird hydroplane with which 
Donald Campbell has beaten the water speed 
record no less than six times. From the start 
the designers followed strictly the regulations 
laid down by the International Automobile 
Federation, who state that for a land speed 
record a car must be “ a land vehicle propelled 
by its own means, running on at least four wheels, 
not aligned, which must always be in contact 
with the ground; the steering must be assured by 
at least two of the wheels and the propulsion by 
at least two of the wheels.” 

The last stipulation was the most important 
since it ruled out the use of a pure jet or rocket 
engine, and in consequence design and manufac- 
ture of the transmission system between the 
engine and the wheels proved to be one of the 
basic problems to be solved. 

The choice of a gas-turbine engine, the Bristol 
Siddeley Proteus, was governed partly by its 
ability to develop high power for small bulk and 
weight, a characteristic of gas-turbine aircraft 
engines generally. It also possesses the advan- 
tages that it can provide a high torque at low 
speed, and since in its basic engine form it is a 
turbo-prop, the power output of over 4,000 b.h.p. 
it delivers is conveniently available in shaft form 
at a reasonable speed of rotation. This helps to 
simplify the arrangement of drive, which is taken 
to all four wheels, and there is no need for a 
change-speed gearbox or clutch. Nor is a 


reverse gear provided, since it is not specifically 
called for by the IAF. 
The shape of the body was developed from a 





The Proteus engine on test, seen from the rear. 
covers the air intake. 





The circumferential grille 
Two of the exhaust pipes are prominent. 


series of wind tunnel tests, the purpose of which 
was not only to ensure good streamlining but 
also to check that the front of the car will not 
tend to lift up or nose down at the very high 
speeds envisaged. The hull is constructed almost 
entirely of aluminium alloy, giving an all-up 
weight of approximately 8,000lb. The power/ 
weight ratio of Bluebird is therefore unpre- 
cedented at over 0-5 b.h.p. per Ib. By com- 
parison, modern air liners and racing cars use a 
ratio of the order of 0-1 b.h.p. per Ib. 

Leading dimensions of the car are as follows: 
length 30 ft, width 8 ft, height 4 ft 9 in, wheelbase 
13 ft 6in, wheel diameter 4 ft 4in, and track 
S5ft 6in. Suspension is fully independent on 
all four wheels, and the steering is of con- 
ventional pattern. To give some idea of how the 
design has also been influenced by the Bonneville 
Salt Flats, the turning circle at full lock is over 
300 ft diameter, representing a deviation of only 
5° of the front wheels either side of the centre 
line. Also the size of the fuel tanks has been 
kept down and the total maximum capacity is 
only 25 gallons. Since the measured mile 
occurs in the centre of the course it follows that 
seven miles are allowed for acceleration to full 
speed and seven for braking, and each will 
have to be accomplished in less than two 
minutes. Two-stage braking is, therefore, 
provided, air brakes for use at speeds in excess 
of 400 m.p.h., and disc brakes to bring the car 
to a halt from this speed. 

Of all the revolutionary features probably the 
engine and transmission arrangements are the 
most notable. The Proteus runs at 11,000 r.p.m. 
and is basically similar to that which powers 
the Bristol Britannia airliner, the ‘ Brave” 
class fast patrol boats of the Royal Navy and 


Fitting one of the front 
wheel cowlings to the 
frame, showing the ends 
of two of the main 
longitudinals, the air 
intake ducting and the 
cockpit canopy. 





the Bristol Siddeley 3 MW _ turbo-generator, 
except that in Bluebird it has been modified to 
drive from both ends. The cold end of the 
turbine is connected to the front wheels through 
a David Brown differential gearbox incorporating 
spiral bevel gears of 3-6 to | ratio, and a free- 
wheel arrangement consisting of a Renolds 
sprag clutch. The latter is to accommodate the 
difference in rolling radii of the front and rear 
wheels during rapid deceleration, and thus save 
the tyres. The hot end is connected to the rear 
wheels through a differential gearbox alone. 
The gearboxes on both front and rear wheel 
drives incorporate sliding joints to accommodate 
the difference in length of the suspension wish- 
bones and half-shafts. To permit the rear wheel 
drive to be taken off the back of the engine, a 
special exhaust system had to be developed by 
Bristol Siddeley, the rear drive being surrounded 
by four exhaust pipes, two on the upper side of 
the car and two on the lower. 

The Proteus is a “ free’ gas-turbine design, 
in which the power turbine is mechanically 
separate from the compressor and its turbine. 
This enables the compressor system always to 
run at its optimum speed under all conditions, 
while the speed of the power turbine can be 
varied between wide limits. This arrangement 
results in a high overall efficiency with a cor- 
respondingly low fuel consumption, and renders 
the engine capable of a wide variety of applica- 
tions. Another feature of the Proteus is that 


since it has a low weight, and thus the hot 
parts are of thin section, it needs no initial 
warming up or running down period, and it can 
be on full load within a minute of starting up. 
The body comprises an integrated light alloy 
bonded and riveted structure, 


the frame of 


The frame at an early stage of assembly showing the main longitudinals 
and the partly-assembled honeycomb stiffening. 
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which is in itself a remarkable design feature. 
Its basis is four longitudinal main members of a 
construction unique for a car. Each member 
comprises a sandwich of Ciba “ Aeroweb”’ 
aluminium honeycomb jin thick, flanked on 
each side with thin aluminium sheeting bonded 
to the honeycomb by the Redux process. The 
Aeroweb construction is described more fully 
elsewhere in this issue. Alloy cross members 
brace the main longitudinals and form separate 
compartments for the cockpit, engine, trans- 
mission gear units and wheels. Air from the 
intake at the front of the body is ducted on 
either side of the cockpit to the engine, and 
exhaust from the four engine exhaust pipes is 
expelled upwards through twin outlets in the tail 
of the body. The two fuel tanks are mounted on 
either side of the car, just forward of the rear 
wheels. 

As a point of interest, in designing a car for 
speeds in the region of 450 m.p.h. never pre- 
viously attained, certain hypothetical conditions 
had to be assumed as a basis for stressing the 
main parts. For instance, though the Bonneville 
Salt Flats are to all intents and purposes level, 
in stressing the frame a ** bump” was conjectured 
consisting of a 2in vertical rise in 100 yd on 
the part of any one wheel. 

Many new ideas have been incorporated in the 
braking systems. The air brakes consist merely 
of large retractable flaps on the side of the car 
near the tail, the function being rather similar 
to. that of the landing flaps on an aircraft. They 
are arranged for controlled operation by an 
air-hydraulic system, actuated by a lever in the 
cockpit. 

The disc brakes are also a development from 
aircraft design, and were produced by Girling 
Limited, of Birmingham. To stop the car from 
400 m.p.h. in 60 seconds no less than 42,000,000 
ft-lb of energy will have to be dissipated, and 
the brakes are arranged to act simultaneously on 
all four wheels. Each brake disc is mounted at 
the inboard end of the axle drive shaft to reduce 
the unsprung weight. Two magnesium alloy 


calliper units carrying three pairs of Ferodo 
brake pads apiece are used on each disc, giving 
a total of 48 pads, each with a surface area of 
64 sq. in. When the brake is applied, the disc 
is gripped between the opposing pairs of fixed 
and moving pads, which operate under a pressure 
approaching 200 Ib per sq. in towards the end 
of a stop. The pad material was developed as a 
result of thorough testing on an inertia dynamo- 
meter. A pneumatic system operating at 
3,000 Ib per sq. in and duplicated against 
failure, is used to apply the brakes. Actuation 
is by pedal and great skill will be necessary when 
stopping the car at the end of a run to avoid 
wheel slip, which could be disastrous. The 
same consideration also applies when accelerating, 
and the wheel slip indicator is thus a very 
important item of cockpit equipment. 

Saving weight was the prime consideration in 
the design of the suspension, and aircraft-type 
oleo-pneumatic legs have been used in com- 
bination with hydraulic damping, each combined 
in single units. Dry nitrogen gas is used in the 
oleo legs, and although each unit is designed to 
support 2,500 Ib, its own weight is only 12 Ib. 
Attachment to the frame is by means of the 
conventional double transverse wishbone arrange- 
ment, permitting 2in upward or downward 
movement of each wheel. 

The wheels each consist of a steel disc with a 
detachable rim, and a fabricated high tensile 
steel hub, the production of which entailed 
development of a special welding technique. 
The tyres, which are more fully described else- 
where in this issue, are of Dunlop manufacture 
and of size 52 x 7-8 in.; they also will contain 
dry nitrogen gas. To facilitate tyre changing at 
the end of each test run, if it is found necessary, 
special attention has been paid to the design 
and placing of jacking points. 

In one respect the shape of the car differs 
markedly from many former land speed record 
cars. There is no large prominent tail fin 
because, at the high speeds expected with the 
new Bluebird, it would have to be enormous to 
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be effective, with consequent high drag. Also a 


sudden gust of cross wind acting on a large tail 
fin could give rise to a very dangerous deviation 
from course. The desirable stabilising effect has 
been provided instead by the wheels, the large 
size of which introduces a beneficial gyroscopic 
effect when moving up and down in one plane. 

Driving technique in the new Bluebird will be 
very different to that for any other vehicle today. 
Apart from the care which will have to be 
exercised when accelerating and braking, the 
Proteus engine has characteristics of its own. 
Since torque is smoothly transmitted to the 
wheels throughout the entire speed range, when 
starting up the car will be locked on the brakes 
and the compressor run up to a predetermined 
speed. Once this has been done, the excess 
power from the compressor turbine is available 
for the power or drive turbine under throttle 
control, and the brakes can be released. The 
car will then accelerate at a rapid but progres- 
sively controlled rate to the maximum speed. 
In order to avoid wheel slip full torque cannot 
be applied below a speed of about 200 m.p.h. 
The engine cannot be used to assist in stopping 
and so full reliance will be placed on the brakes. 

This revolutionary car is essentially an all- 
British cooperative effort, and 69 principal firms 
have contributed to its design and manufacture. 
The hull is being assembled by Motor Panels 
Limited of Coventry, a company within the 
Rubery Owen Organisation, who are also under- 
taking the final assembly. The car is expected 
to be ready for road trials within the next two 
months. 

Another significant factor, which accounts for 
the length of time taken to bring the initial 
design to the point of reality, is that every single 
component used was developed for the purpose. 
This also applies to some of the materials em- 
ployed, where strength had to be combined with 
lightness, much necessary research work being 
performed by Tube Investments Limited, includ- 
ing their subsidiaries, British Aluminium Com- 
pany, and Accles and Pollock Limited. 
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Stressing High 


Various methods are available 
for determining the stresses 
setup ina piping layout when 
its temperature rises. Com- 
puters give the best answers 
in complex situations, but 
models are a useful check. 


Ww" the use of higher fluid pressures and 
temperatures in power stations and in the 
chemical industry, the physical conditions 
under which pipe networks operate have become 
more severe, and the analysis of the forces and 
moments generated in the systems when hot has 
become more important. In addition, the need 
to use more expensive materials for such systems 
makes avoidance of wastage of material essential. 
The loads imposed on a piping structure are 
its own weight, the weight of fluid carried, and the 
reactions at the pipe supports due to the thermal! 
expansion of the pipe. Flexibility analysis must 
be undertaken to see that the system is safe 
against failure of piping material from overstress, 
that it will have no leaking joints, that it will not 
damage related equipment, and that it is not 
wasting material by the provision of unnecessary 
expansion loops. 

Various methods of analysis exist. As piping 
layouts have become more sophisticated, more 
powerful methods of analysis have been evolved. 
Three alternative methods of investigation of 
stresses exist—by human calculation, by experi- 
ment, or by automatic computation. 


HUMAN CALCULATION 


Forces, moments, and deflections can be calcu- 
lated for almost any configuration of piping, 
with different pipe sizes, stiffnesses, thicknesses, 
restraints, and elastic constants. Stresses result- 
ing from the deadweights of the pipework, 
insulation and valves, and also from wind 
forces, may all be evaluated. Any number of 
variables may be introduced. The limitation on 
the calculation, which is rapidly reached, is the 
unwieldiness of the resulting equations and the 
tedium of solving them. 

From straightforward analysis, various other 
methods have been evolved as layouts grew in 
complexity; the graphico-analytic method, Ship- 
man’s method, elastic centre method, moment 
distribution method, tabular integration method, 
and the Kellogg method—to name some of the 
more familiar ones. Various approximating 
simplifications are possible; for example, square 
corners can be substituted for bends: this reduces 
the situation to the effect of transverse forces 
and bending on simple cantilever beams. 

The graphical method was originally limited to 
simple shapes that lie in one plane and have no 
branches. It was then developed to handle 
simple three-dimensional problems, in which the 
pipework is considered as divided up into simple 
plane shapes. Further modifications to the 
method have made it possible to by-pass the 
breaking-up process. However, for systems of 
any complexity these graphical methods are 
tedious and can be susceptible to error—some- 
times up to 20 per cent. 

Some idea of the time needed for human 
calculation can be gained from the Table, where 
they are compared with computer times. The 
hand method referred to is the general analytical 
method developed by the Kellogg International 
Corporation. Using hand methods, it is obviously 
difficult to see individual effects that can be 
expected of various changes in design layout. 
However—although tedious in execution—-strict 
manual analysis can provide accurate and reliable 
results. 

Model testing has always been recognised as a 
useful method in structural engineering for 
examining the interaction of different parts of a 
complex system. Frequently this method is used 
for the stress analysis of statically-indeterminate 


structures. Pipe layout models were first built 
in a comprehensive form just before the Second 
World War, and by about 1950 they had become 
recognised as an important tool for designing 
multi-anchor piping systems, often being used in 
conjunction with analytical methods. They have 
the advantage that the effect of changes in design 
can be quickly evaluated, and bowing out due to 
restrained thermal expansion can be determined. 


MODEL TEST RIG 


The M. W. Kellogg Company, USA, have used 
a model test rig extensively for a wide variety of 
piping layouts. In their model, the principle 
employed is that of displacing the ends of the 
model pipe layout in relation to each other and 
measuring the resulting end reactions. Displace- 
ments are applied in proportion to the calculated 
free thermal expansion between corresponding 
ends of the actual pipes. Thus the forces and 
moments created at the ends of the model are 
proportional to those applied to the end anchors 
of the pipe layout under actual thermal expansion. 

Use of tubing to simulate the actual pipe is 
possible, but requires a wide range of small tube 
manufactured to very close tolerances. Kellogg 
prefer to use cold-rolled steel rods of a quality 
that is readily bent cold and brazed. However, 
when the flattening effect of curved or mitred 
portions of the pipe is important, steel tubing 
may be used instead. 

In setting up the model three scale factors 
have to be chosen, related to length, stiffness, and 
thermal displacement. The length of the model 
pipe is chosen on a scale that allows the model to 
fit easily into the laboratory’s measuring rig. 
Stiffness, which depends on the Young’s modulus 
of the pipe material and its moment of inertia, 
is chosen so that the model pipe can support its 
own weight but not produce excessive forces 
when extended. It is found that the resulting 
scaled-down system has displacements that are 
quite small, and errors of measurement must be 
reduced to an absolute minimum. End fixation 
of the tube, for example, is very important. 
The procedure followed is to silver solder each 
rod into a drilled block rigidly attached to the 
measuring unit. 

It is found that in the experimental method, 
unlike the analytical method, the time required 
per point of restraint becomes less as their 
number increases. 


STRESSING PROGRAMMES 


For a high-speed digital computer, the com- 
plexity and tedium of the analytical calculations 
involved in the stress determination of a complex 
pipe layout are no obstacle. As recorded in 
the table, the calculations can be carried out with 
great rapidity, and the computer does not need 
to make approximations. 

The mathematical treatment used by Ferranti 
Limited in the programme developed for their 
Pegasus computer is very similar to the Kellogg 
method. Extensive comparisons with hand calcu- 
lation indicate a very close correspondence 
between the results obtained by the programme 
and -by the Kellogg and graphico-analytical 
methods. An adaptation of the input routing 
of the programme by Babcock and Wilcox (who 


TABLE.—Comparison of Times for Hand and Computer Calculations 





Actual 
computer 
time 
(minutes) 


Total 
time by 
computer 
(hours) 


Number of 
anchors 
in pipe 

layout 


Minimum 
time 
by hand 
(hours) 


49 
112 
263 











(The times are typical of those experienced by the Kellogg 
International Corporation when comparing a Pegasus computer 
with use of a desk calculator. Total time by computer includes 
the preparation and reading of input and output data.) 


Temperature 


Piping 
also own a Pegasus) enables that company to 
feed in data direct from their working drawings. 

The programme is capable of dealing with any 
multi-anchor system of pipe layout, up to a 
maximum of nine anchors. Each branch of the 
system—that is, run of piping without inter- 
mediate offshoots—is assumed to consist of a 
number of sections that are either straight lengths 
of pipe or plane circular arcs, with any orienta- 
tion in space. The physical constants of the 
pipe may vary from section to section. 

As a basis for calculation, it is assumed that 
one of the anchors remains fixed in space while 
given deflections are applied to the remaining 
anchors, which are now considered as free ends. 
Defiections will normally be due to thermal 
expansion (with sign reversed) and with an 
allowance for cold pull up, if required. The 
forces and moments that would have to be 
applied at these free ends to produce the given 
deflections there, are then computed. 

The analysis falls into two parts. First the 
analysis of a single branch assumed fixed at one 
end; that is, the computation of a flexibility 
matrix of order six to relate the deflections 
produced at the free end to the corresponding 
loadings (6 components of deflection—three 
linear, three angular; 6 components of loading— 
three forces, three moments). This procedure is 


carried out for each branch in the system. 
The second part of the analysis consists of 
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Typical pipe layout with one fixed end and five 
free ends. 


using the flexibility matrices, multiplied by 
certain geometrical matrices, to build up the 
final flexibility matrix of order 6m, where m is 
the number of free ends. Solution of the set of 
6m equations gives the loads produced at the 
deflected ends. 

The complete flexibility matrix of order 6m 
may be regarded as m* matrices Ly, of order 
6 by 6, where the matrix Lj is the flexibility 
matrix of the free end / with respect to the free 
end k. That is, when a load vector F, is applied 
at k, the deflection produced at h is Lax Fr. 

As an example, the diagram shows a pipe 
system with 5 free ends numbered 0 to 4. Taking 
branch E for instance, it is first divided into 
straight lengths and circular arcs as an aid to 
determining its individual flexibility, before 
evaluating the composite flexibility of all the 
branches acting together. Since these individua | 
flexibilities each cause contributions to be made 
to a number of matrices L),, section E will give 
contributions to Ly, Ly, Lis, Lee, Les Lys. The act- 
ual contributions made depend not only on the 
flexibility of section E itself, but also the relative 
coordinates of the ends, 1, 2, and 3 with respect 
to the end of branch E. So the flexibility matrix 
of branch E has to be pre- and post-multiplied 
by certain geometrical matrices in very much the 
same way as the flexibility matrices of the 
sections of branch E itself are treated. This is 
the basis of the multi-anchor programme. The 
matrix L is set to zero initially, and when each 
branch has been treated and the final flexibility 
matrix L has been computed, a further data tape 
is fed in on which the given deflections at the 
free ends are punched. The equations formed 
by the flexibility matrix and the vector deflections 
are solved for the loads at the free ends. 
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Research and Development 





New Crystals Aid Semiconductor Studies 


Methods. of growing single crystals and studying 
the properties of a transparent semiconductor, 
gallium phosphide, are now being developed by 
experimenters at the Bell Telephone Laboratories 
in the USA. It is believed that these studies will 
help in the basic understanding of high energy 
gap semiconductors—a field of research that has 
been of interest at Bell since long before they 
produced the world’s first transistor. Since the 
material is transparent it is possible to observe 
visually the changes that take place under 
various processing conditions. 

Gallium phosphide belongs to the family of 
semiconductors that are referred to as “ III-V 
compounds,” which are composed of elements 
taken from each of the III] and V groups in the 
periodic table. Knowledge gained in studying 
this material should be applicable to other 
members of this group, some of which are already 
known to exhibit interesting properties. These 
include gallium arsenide and indium antimonide, 
which have shown promise in devices such as 
point contact, and tunnel, diodes. Many other 


III to V compounds have yet to synthesised. 

Although the semiconducting properties of 
gallium phosphide were first reported by German 
scientists in 1954, pure samples have been very 
difficult to prepare. One of the main problems 
is that it decomposes at temperatures near its 
melting point unless it is held under high pres- 
sures of gaseous phosphorous. 

The work reported by Bell has been aimed at 
producing single crystals of gallium phosphide 
by the floating zone melting technique. To carry 
this out, special equipment had to be built that 
would withstand the high pressure phosphorous 
atmosphere. In the experimental equipment, an 
ingot of gallium phosphide is enclosed in a 
sealed quartz tube which is encased within a steel 
pressure chamber equipped with viewing ports. 
At the temperatures and pressures involved 
(1,450° to 1,500° C and 10 to 50 atmospheres) the 
walls of the quartz tube fog over, making 
observations of the molten zone difficult. This 
can be overcome to a large extent by heating the 
walls of the apparatus to a temperature greater 


than 950° C. Single crystals about 0-75 in long 
and 0-25 in square have been obtained with this 
technique. 

Small crystals have also been produced by 
vapour reaction methods. This method involves 
a reaction of gallium suboxide (Ga,O) and 
phosphorous in the vapour phase. These 
crystals show a whisker formation, and they 
are usually n-type semiconductors, although they 
can be changed to p-type. They exhibit free 
carrier concentrations of 10" to 10** per c.c. 

Sample diodes that have so far been produced 
exhibit breakdown tensions as high as 35 volts, 
and rectification ratios up to 3 * 10°; they 
also perform well at temperatures up to 500° C. 
These diodes have two interesting anomolies in 
their behaviour: they have an almost intrinsic 
layer which gives rise to a current limiting series 
resistance, and they possess recombination 
generation centres within the junction transition 
region. These produce variations in the forward 
and reverse current characteristics, and time lags 
in the establishment of steady state conditions. 





Data Handling for Guided Missiles 


Information about some _ special electronic 
equipment, that has been developed for the 
collection and handling of guided missile test 
data, has now been released. The items that 
have been described are Timtape, an automatic 
flight data handling equipment, Cavalcade, its 
associated analogue to digital converter, and 
Fresco, a flight instrumentation unit designed for 
use in conjunction with standard time multi- 
plexed telemetry equipment; all of which were 
developed by Bristol Aircraft Limited. 

Timtape (time multiplexed telemetry auto- 
matic processing equipment) is a machine, 
designed and built in Bristol’s guided weapons 
laboratory, which converts magnetic recordings 
of the standard RAE (Royal Aircraft Establish- 
ment) 24 channel subminiature time multiplexed 
telemetry system into punched cards. An 
analogue record is also provided. The RAE 
24 channel telemetry system is capable of 
recording 126,000 data samples in each minute 
of flight. 

Before the introduction of Timtape, even 
relatively short flights required weeks of selective 
analysis which has been reduced to a single 
working day by this new machine. 

The common practice of embodying “ flight 
standards’ in the transmitted information has 
been utilised to provide automatic correction for 
variations in the telemetry system characteristics. 
Transducer calibrations can also be injected into 
the data correcting system. 

The high speed analogue to digital converter 


in which these correcting facilities are incor- 
porated has an accuracy of better than 0-5 per 
cent of the maximum excursion measurable over 
the telemetry system, but the overall accuracy 
of the reduced data varies with the quality of the 
primary record. Typically, accuracies of 3 to 
4 per cent can be maintained from in-flight 
measurement to punched card. 

Cavalcade (calibrating, amplitude variation 
and level correcting analogue digital equipment), 
an analogue to digital converter with some 
unusual features, has been developed by Bristol 
as part of a new data processing facility. 

The device is particularly useful where the 
analogue voltage to be digitised is related to a 
parameter value by comparison with reference 
or standard levels. An adjustable scaling 
facility is incorporated which allows input data 
to be corrected according to a predetermined 
calibration curve. 

Thus, suppose a pressure measurement is made 
in a complex instrumentation system, using a 
calibrated transducer; then measurement accu- 
racy can be made independent of changes in the 
linearity of the instrumentation system, provided 
calibration and subsequent measurements are 
made by reference to standard levels (which by 
a time sampling process also pass through the 
same instrumentation system). 

In such an arrangement an analogue voltage 
derived from the transducer can be applied 
to the new analogue to digital converter, 
together with up to five standard levels, and 


“* Timtape ” is an equipment developed and built by Bristol Aircraft Limited for the automatic processing 
of guided missile test flight data. Magnetic tape recordings of telemetered flight data are converted by 
this machine into punched cards, from which a performance analysis is made by electronic computer. 





the initial calibration set up on a patch board. 

The present equipment provides an 8 line 
binary digit output and the inaccuracy intro- 
duced in the data handling is less than 0-5 per 
cent. Conversion time is less than 3 milliseconds, 
and parameter values can be digitised 100 times 
per second. 

Developed originally for processing data 
derived from the 24 channel RAE subminiature 
telemetry system, the device is expected to find 
application in a variety of instrumentation 
systems, wherever calibrations have to be 
applied to the data signals and reference or 
standard levels are also used. 

Fresco (frequency sampler coded output) is 
a development in flight instrumentation which 
enables accurate information on slowly varying 
parameters to be transmitted over standard 
RAE 24 channel subminiature time multiplexed 
telemetry equipment. 

Accurate telemetry of audio frequency is often. 
extremely wasteful of channel space or band- 
width. It often happens that the frequency is a 
precise measure of the slowly varying parameter, 
and while this demands only a few cycles band- 
width the signal from the measuring device 
requires a bandwidth of the order of several 
kilocycles for transmission over the telemetry 
system. 

Such instances occur with some forms of 
flowmeters and are particularly associated with 
vibrating cylinder pressure transducers. These 
devices measure gas pressures with an accuracy 
of the order of 0-1 per cent and have an output 
which is an audio frequency voltage of 3-5 to 
10-5 kc/s, depending on the pressure. 

Fresco enables up to ten transducer outputs 
to be telemetered using only a quarter of the 
set’s capacity. Each transducer is separately 
identified and transmission of standard levels 
before each measurement ensures accurate 
interpretations of the 8-binary digital information 
signal. At normal 100 c/s switch motor speeds, 
each transducer is sampled four times a second, 
but this rate can be increased if less than ten 
transducers are connected to the input “ com- 
mutator.” 

The unit is fully transistorised and achieves 
a high degree of miniaturisation. Only 3-5 in 
by 5:Sin by 10in and weighing 6-S5Ib, it 
embodies a complete frequency counter and 
digital coder, the output of which can be wired 
direct to six channels of a _ conventional 
24 channel switch motor. The Fresco equipment 
has no moving parts and the unit has been 
tested from 0° C to 55°C at a vibration level 
of 10 g between 200 c/s and 5,000 c/s. 
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Testing 


The existing world’s land speed 
record stands at just under 
400 m.p.h. With speeds of this 
order the internal forces in the 
tyres are enormous, so that 
any small increase in speed 
means a definite step forward 
into the unknown. 


© high speed tyre testing machine of the 

Dunlop Rubber Company has been modified 
over the years so that it is now able to test at 
speeds up to 420 m.p.h.—but this is no longer 
sufficient. To meet current needs, such as 
Donald Campbell's anticipated world land speed 
record attempt, an entirely new plant has recently 
been constructed and put into operation at Fort 
Dunlop, Birmingham. The testing machine itself 
is contained in an underground chamber and is 
operated by remote control from an adjacent 
building. A closed circuit television link enables 
the test tyre to be observed very closely at speeds 
of 500 m.p.h. or more, without any risk. 

At very high speeds, tyre design presents several 
special problems. Firstly the tyre must stand 
up to the high centrifugal forces resulting from the 
speed. Secondly,’ when under load at such 
speeds, it is vital that there should be no genera- 
tion of “ ripple * or “ standing wave’ near the 
contact area. 

' The tyre must also transmit high engine power 
and, equally important, it must transmit high 
braking torque in the reverse direction. 

When a tyre rotates, centrifugal forces act in 
various ways on different parts of the tyre and, if 
high enough, can cause disintegration. When 
travelling at normal road speeds the modern 
tyre can easily withstand these forces with an 
ample margin of safety. However, centrifugal 
forces vary with the square of the speed, so that, 
other things being equal, at 400 m.p.h. (the speed 
approached by John Cobb in 1947) they are 64 
times greater than at 50 m.p.h. At a speed of 
500 ma.h. the comparable increase would be 
100 times. This basic factor is of paramount 
importance to the designer of high speed tyres. 


PAPER-THIN TREADS 


Strength is vital, particularly in regard to the 
casing material and bead construction. Under 
world land speed record conditions, the high 
inflation pressures mean that deflection in the 
tyre walls is reduced, so that in selecting the 
textile material, fatigue resistance can be subor- 
dinated to absolute tensile strength and low 
stretch. For this reason a rayon fabric known 
as Fortisan, which has extremely high strength 
and low stretch, is being employed. 

Driving, braking and centrifugal forces are 
transmitted through the tyre casing to the tyre 
bead structure and so to the wheels. It is there- 
fore necessary for the beads to be made of high 
tensile steel wire. Special bead spacers are also 
used to lock the beads securely against the rim 
flanges. 
On very high high speed tyres the treads are 
unpatterned and only about 0-02 in thick. This 
is because a thicker tread would be liable to 
develop “ripple” and its extra weight would 
increase the centrifugal force trying to pull it off; 
a tread of this thickness provides adequate 
protection for the casing during at least one run 
at the record speed. The rubber compounds 
used for tread, casing and bead construction 
must also be specially designed for low heat 
generation. 

With 52 in tyres, such as will be used by Mr. 
Donald Campbell in his 1960 world’s land speed 
record attempt, a speed of 500 m.p.h. would 
correspond to 50 revolutions per second. Recov- 
ery of the deflected casing must therefore be very 
rapid; if it were not, a standing wave would 
appear in the tyre segment leaving the track. 
This would cause severe internal stresses and high 








Tyres at World-Record Speeds 


Fig. 1 Close-up view of the driving drum with a speed-record tyre in position for testing. 


temperatures, which would certainly result in 
immediate tyre failure. Tyres for very high 
speeds must be designed so that no standing 
wave is generated. To deal with these problems, 
the tyre designer has to call for maximum 
strength in his basic raw materials and make sure 
that this strength is used in the most efficient 
manner. 

When the tyre designer has decided upon the 
best approach to all these problems and developed 
a prototype model, he must then be able to make 
a dynamic test of the product. To do this he 
needs a testing machine capable of simulating 
the conditions that would prevail during a 
500 m.p.h. world record run. This machine 
must be capable of very precise and complete 
control and have adequate safety precautions in 
the event of an emergency. It must also be 
possible to make accurate recordings of the 
speed, temperature, tyre loading, changes in tyre 
dimensions, and power consumption throughout 
the test. 


HIGH SPEED TEST MACHINE 


Basically, the test machine shown in Fig. 1 
consists of a vertical drum against which the 
tyre is pressed horizontally by a hydraulic ram. 
Under these conditions, tests can be made at up 
to the equivalent of 550 m.p.h., but when it is 
desired to test tyres for resistance to centrifugal 
forces, without being loaded by the drum, speeds 
simulating 650 m.p.h. can be achieved. The 
load on the test tyre can be up to 14 tons and the 
machine will take tyres up to 12in wide and 
54in in diameter. 

In the event of an emergency at high speed, 
great amounts of energy would have to be 
contained in the machine chamber, and so this 
has been placed underground. A _ thousand 
tons of earth were excavated to make room for 
the reinforced concrete chamber and 350 tons of 
concrete and 114 tons of steel were used in its 
construction. The control room is above ground 
to one side of the test chamber, and is connected 
to it by a closed circuit television system. This 


makes it possible to watch the tyre safely at 
even the highest attainable speeds. 

The loading drum is driven by a 450 h.p. electric 
motor, the direction of rotation being upwards 
at the point of contact. In this arrangement the 
forces applied to the tyre tend to relieve the weight 
of the three ton loading carriage, thus helping to 
reduce friction on its moving parts. Another 
advantage is that ripple can readily be observed, 
without the machine itself obstructing vision. 
The drum drive includes special arrangements for 
measuring power losses. This is done using 
photoelectric pulses fed to a phase meter. These 
pulses also operate an electronic counter which 
gives a very accurate measurement of operating 
speeds. An ordinary speedometer is also fitted, 
but is only used to set the speed approximately, 
and final setting is always established from the 
electronic counters. 

The tyre-wheel assembly has its own 250 h.p. 
electric motor and is also fitted with instruments 
for measuring power losses. In addition, these 
instruments are used to measure rotational 
speeds, braking forces and air drag. The drive 
shaft includes a dynamic brake to impose 
controlled braking conditions on the tyre. 
The whole tyre drive unit, which weighs about 
12 tons, is connected to the tyre-wheel assembly 
through a universal joint. At high speeds it is 
essential that when the assembly is moved 
forward against the drum, the whole drive 
unit moves with it, so that both are absolutely 
in line. This is achieved by an automatic 
electric control. 

Bringing the drum to rest is normally done by 
a combination of dynamic braking through the 
motor, and disc braking. The disc brake can 
also be applied with higher braking effect in 
case of emergency and is also used for “* parking ”’ 
purposes. If required, the drum can be brought 
to rest from 500 m.p.h. in 50 sec. The test tyre 
is also brought to rest by a combination of 
dynamic and disc braking, and can be stopped 
from 500 m.p.h. in 30 sec. 

It is most important to know the applied 
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load accurately throughout the test. For this 
reason there must be an absolute minimum of 
friction in the loading system. It has therefore 
been arranged that the three ton loading carriage 
floats over its base plate on an air cushion. 


REMOTE CONTROL ROOM 


All testing operations are directed from a desk 
in the control room shown in Fig. 4. The 
design of this desk has been carefully planned 
so that two operators have the necessary controls 
in the most convenient positions and at the 
same time can readily observe all the recording 
instruments. During short high speed tests, 
particularly during braking studies, it may be of 
value to have a motion picture record of certain 
instrument readings. These instruments have 
therefore been grouped on the panels in such 
a way that they can be picked up on a ciné 
camera without interference from the position 
of the operators. 

The closed circuit television system operates 
from two Pye cameras, mounted on separate 
pedestals travelling along an optical bench, 
Fig. 5, situated underground just outside the 
test room. These cameras watch the tyre 
through a slit window in the test room wall, 
one looking at the tyre itself and the other at 
the wheel shaft, or any other part of the equip- 
ment. Each camera has two lenses, one for a 
general view and the other for a close-up, which 
can be brought into use by remote control. 


Fig. 3 The world’s land speed record has risen 
steadily over the past five or six decades. 
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Fig. 4 Operator seated at the remote control desk during a test run. 
position of the tyre can be seen on one of the television screens at the centre. 
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Fig. 2. Model of the Bluebird that will be used in an attempt on the world’s land speed record later 


this year. 


Both cameras can be moved side-to-side or 
back-and-forth and their movements are recorded 
in thousandths of an inch. In conjunction with 
the calibration grid electronically superimposed 
on the television image, this allows tyre move- 
ments to be measured very accurately during 
testing. Pictures from the two television 
cameras appear on separate 14 in screens forming 
the central point of the control desk. With 
sounds collected by a directional microphone in 
the test chamber coming through a loudspeaker 
above, the overall effect is as though the operator 
were sitting alongside the test machine through- 
out the run, with very precise measuring 
instruments ready to hand. 


FOUR BASIC TESTS 


Broadly speaking, four kinds of tests are 
carried out on the new machine at Fort Dunlop; 
very high speed tests, high speed tests, con- 
trolled braking tests, and spin-up “free fling ”’ 
tests. In the very high speed tests, both tyre and 
drum are run up to the same shaft speed by 
separate controls, care being taken to ensure 
that the circumferential speeds are exactly 
matched before contact is made. Final adjust- 
ments to circumferential speeds are made with 
the aid of electronic counters. When the speeds 
are exactly matched, the tyre is advanced 
toward the drum and the tyre drive automatically 
cut off just prior to making contact. When the 
required load has been applied, running is 
continued for a specific time; which in the case 
of land speed records is little more than a minute 


The 


Fig. 5 A television cubicle is situated next to the test chamber. 
cameras are used to watch the test through a slit in the wall. 


The largest possible tyre diameter (compatible with the aerodynamic design of the car) 
has been used, giving tyre dimensions of 52 in » 


7-8 in. 


at maximum speed. Normal high speed tests 
are carried out in a similar manner, but if 
desired, the tyre-wheel assembly can be dis- 
connected from its driving system and the 
stationary tyre brought up to speed by skimming 
it against the rotating drum, finally applying a 
specific load. 

For controlled braking tests it is required to 
simulate conditions during acceleration to high 
speed and subsequent braking to rest. In this 
test the tyre is first run against the drum under 
load at a steady high speed. The dynamic 
brake in the drum drive is set to apply a specific 
braking force to the tyre and, on bringing it 
into operation, cut the drum drive automatically. 
The tyre drum speed then falls and at a certain 
speed a different braking force is selected and 
maintained until the speed falls to a further 
chosen value, or to rest. 

With spin-up “ free-fling”’ tests, the tyre is 
spun up to whatever speed is required, without 
drum loading. The purpose of these tests is to 
study reaction to the highest centrifugal forces 
that may be encountered. Measurements can 
also be made of the power necessary to overcome 
windage, by means of the torque shaft in the 
tyre drive. 

Although the new Dunlop tyre testing plant 
has been specially designed to test tyres at speeds 
equivalent to 500 m.p.h., it can operate with 
equal facility at lower speeds, in the range 60 to 
200 m.p.h., for instance. It will therefore be a 
most valuable device for proving racing and 
sprint tyre designs over a very wide field. 
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House in Aluminium 





The New England style ** House of Ease ™ 


N spite of the 54,000 “ prefabs *’ engineered by 
the Aluminium Development Association 
and constructed immediately after the Second 
World War, aluminium has not yet really caught 
on as a material for house construction. It is 
being extensively used for ships’ superstructures 
and trains, but, for houses, only as fittings. 

An energetic campaign is afoot in America for 
the increased use of aluminium, and the first 
illustration shows a New England style “‘ House 
of Ease.’ In this the roof shingles, siding and 
window frames, as well as many of the other 
items, are constructed in aluminium. A typical 
list mentions gutters and downspouts, nails, 
flashings, soffit, railings, shutters and chimneys, 
and foil backing for the thermal insulation and 
drywall. In the tropics, reflection helps to keep 
the interior cool. 

The advantages put forward for the shingles 
are that they are locked on all four sides and will 
resist winds of more than 140 m.p.h., and, for the 
exterior items in general, that they are not 
subject to corrosion and do not need painting. 
Indeed, the ** House of Ease ”’ is so called because 
of the saving in upkeep as a result of the alumi- 
nium in it: as much as $6,000 over a period of 
30 years. There are several designs containing 
as much as 3,000 1b of aluminium as compared 
to the national average of 40 Ib. 

The second illustration is a British design made 
by Coseley’s for export. Unlike the American, 
it uses aluminium as the framework as well as for 
the roof, and has walls of composition material, 
which is said to give more than twice the 
insulation of a standard 11 in brick cavity wall. 

The houses are supplied complete as package 
units with the carport included. There are eight 
basic designs for two, three, or four-bedroom 
houses, as well as a bachelor block. The length 
and internal arrangements can be varied to suit 
special requirements and all the basic designs 
can be enlarged by the addition of extension 
rooms. Complete with wiring, plumbing, fit- 
tings, and paint the price is from £1,250 upwards. 
The electrical installation is supplied as a ready- 
made unit labelled for erection, and the plumbing 
is similarly simplified. Six men can erect a house 
in 12 days. 


is largely made of aluminium. 


An unusual feature is the absence of roof 
trusses, giving clear headroom inside. This has 
been made possible by making the roof as a 
stressed skin, borrowing the technique from air- 
craft construction. The houses can also be dis- 
mantled after use and re-erected elsewhere. 

Another news item from America is that the 
do-it-yourself fashion has now extended to 
building a house from a packaged kit. This is 
somewhat reminiscent of the Coseley building 
just mentioned, but is intended for the amateur. 

The wall panels of these houses are made of 
two sheets of aluminium separated by a layer of 
foamed plastic. This is a good insulator so the 
house should be reasonably cool without a lining. 
The panels are designed to lock together at the 
corners, for ease of erection, and are supplied in 
an imitation wood grain finish or in a colour. 
One and two-bedroom sizes are available at 
prices from $3,500 to $5,500, not including the 
plumbing or wiring, or, of course, the founda- 
tions and the site. This is said to be about one- 
third the cost of similar houses conventionally 
built. 

In this country, a considerable number of 
aluminium fitments are in regular use in house 
construction and will no doubt become increas- 
ingly popular. Chief among them are window 
and door frames which have, to a large extent, 
replaced the steel frame with its attendant 
difficulties of painting and maintenance. Two 
of the firms supplying such products are Crittall 
and Beanes. The latter also supply aluminium 
panels for curtain walling. Particularly interest- 
ing is the advantage that has been taken of the 
possibilities of aluminium extrusion to produce 
items for the frames. The shapes allow the 
glazing to be completed by the use of plastic 
strips and allow the bars to interlock to provide a 
good seal—again assisted by plastic strips. 

The “* House of Ease’’ is at Holden, Mass., 
with aluminium parts supplied by the Reynolds 
Metals Company, Richmond 18, Virginia. 
Coseley Buildings Limited are at Lanesfield, 
Wolverhampton; the Crittal Manufacturing 
Company Limited, at Braintree; and A. Beanes 
and Company Limited, at Bridge Wharf, Bishops 
Bridge Road, London, W2. 


For use mainly in undeveloped areas, the Coseley aluminium bungalow is supplied as a packaged kit. 
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Behind the range of AEI electric welding 
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equipment from AEI. For further particulars write to your 
local AEI office, or direct to— 


TRANSFORMER DIVISION 
Associated Electrical industries Limited 


HEATING & WELDING DEPARTMENT 
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MR. LOMAN WELCH, first hand melter at 
the Appleby-Frodingham works of United 
Steel, Scunthorpe, will go to New York 
to show how he operates the ‘Ajax’ fur- 
nace, This new oxygen-breathing furnace 
has a record-breaking output 50% above 
normal, of finest quality steel. 


‘AJAX’ STEEL FURNACE > 
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U.S. to get an 
eye-opening look at 
Britain’s modern steel industry 


NEW YORK in June. That’s when Americans will be rolling 
up in their thousands at the British Exhibition. And there 
they’ll see an eye-opening display of what Britain’s steel 
industry can do. 

Britain led the world in creating plentiful low-cost steel. It 
was an Englishman, Bessemer, who by inventing his ‘‘con- 
verter’’ turned steel from a rarity into an everyday necessity. 
Another Englishman, Brearley, discovered stainless steel. 
But the accent will be on the modern developments that are 
putting Britain right in the forefront of steelmaking progress. 
One of the highlights of the Exhibition will be ‘Ajax’—a new 
type of British steel furnace that is giving record outputs, 
50% above normal. ‘Ajax’ furnaces breathe in oxygen and yield 
top quality steel in prodigious quantities. Up to 5,000 tons 
per week and more—from a single furnace! 

New alloy steels have been developed for use in atomic 


reactors—including boron steel, which absorbs neutrons. As 
originally made, boron steel was too brittle to shape: but 
British steel scientists overcame this difficulty. 

Visitors to the Exhibition will learn about some of the superb 
things made nowadays with British steel, from sports cars to 
radio telescopes and from precision tools to jet engines. The 
steel industry will show the vital contribution it is making 
to Britain’s present-day prosperity. 


PT UTR LLU LA 


A feature on the steel industry’s display in New York forms 
part of the British Iron and Steel Federation’s “Spring 
Report to the Nation’’. 
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The British Iron and Steel Federation, Steel House, Tothill Street, London, S.W.1. 


ATOMIC REACTOR assembly at Dounreay, Scotland, described 
as ‘the most complicated stainless steel vessel ever made”. 
This and other British steel triumphs will be featured at the 
British Exhibition, New York, in June. 















Another big Hydraulic Turbine and Generator by Hitachi 
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Hitachi has recently completed two 137,500kw/125,000kVA hydraulic turbines 
and generators for the Miboro Power Station in Central Japan. The turbine 
is of the vertical-shaft Francis type, and specified for a speed of 225 rpm, 
a maximum effective head of 200m and 76.6 cu.m/sec water flow, making it 
one of the largest units of its kind in the world. Its runner has a maximum 
diameter of 3.7m and the main shaft a diameter of 95cm. The spiral casing, 
which was constructed in 13 sections to facilitate transportation to the site, 
has an inlet diameter of 3.35m and an outer diameter of 11.2 m. 

The generator presents a high-torsoed appearance as shown in the photo- 
graph, having been so designed in consideration of the comparatively high 
speed. Since the generator was designed for a rated voltage of 16,500 volts 
and, in this respect, represents the first such attempt in Japan, particular 
care was taken in the corona-shielding and impulse resistance of the stator 
winding. The generator is rated at 60 cycles, 225 rpm and 0.9 power factor 
but is also capable of operating at 50 cycles, 187.5rpm and 1.0 power factor. 


: LLtd. 


Tomyo Japan 
Cable Address: ‘“HITACHY” TOKYO 
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Electrical Aids in Industry 


Lighting -3 





Data Sheet No. 7 dealt with some actual applications 
of factory lighting. Further applications are given 
here. 


Drawing Offices 

It is fair to say that in no part of a factory is good 
lighting more important than in the drawing office. 
The draughtsman’s task is extremely exacting and 
unless the illumination is up to required standards, 
mistakes, loss of time and greater fatigue will result. 


The essential requirements are: 
High value of illumination 
(minimum of 30 foot-candles on the boards) 
Absence of shadows 
Absence of reflection 


One of the major problems is the reflection of the 
light sources by shiny tracing paper, instruments, 
set-squares, etc., and particularly by the extra-hard 
pencil leads often used. Another problem is that 
caused by shadows ahead of T-squares and by the 
variety of angles at which drawing boards are set. 

Fluorescent lighting is particularly suitable be- 
cause of its comparative freedom from shadow, its 
natural colour and because it can be localised with 
respect to drawing boards to avoid reflections while 
at the same time giving enough light upward and 
sideways to satisfy the general lighting requirements 
of the office. 

A lighting solution which has been successfully 
employed for tracing is to light from beneath and 
through the paper which is fixed on to a translucent 
panel, thus eliminating the problems of shadow 
and reflection. 


Machine Shops 

The problems of machine-shop lighting vary so 
widely that it is impossible to lay down rigid rules 
which are applicable to all types of machine. Much 
of the design of such lighting systems must there- 
fore be a matter of individual application. Certain 
maxims, however, have proved in practice to be 
satisfactory in various trades. 
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There is a strong case for the provision of local 
lighting on many machines to enable the direction of 
light to be varied to suit the work, or to boost the 
illumination for fine work. 

In shops employing certain machine tools, 
particularly circular saws, the possibility of strobo- 
scopic effects can be avoided by splitting lamps 
among the phases of a three-phase supply or by 
using twin lamp fittings with a split-phase circuit. 






















Data Sheer NO. 9 


Where safety goggles are used, extra illumination 
should be provided to compensate for the reduced 
light reaching the eyes. 

Silhouette inspection of fabrics or profiles can 
often be used to advantage by placing a light source 
behind the material to be inspected — on the lines 
of the back-lighting already referred to for tracing 
in the drawing offices. 


























In general, machine-shop lighting is essentially 
an empirical science, based largely on a combination 
of general and local lighting, which offers immense 
scope for ingenuity. 


Outside Lighting 
The outside precincts of a factory are often much 
neglected. No special rules can be suggested for 
lighting these areas, but speed, efficiency and safety 
are all dependent on adequate outside illumination 
during the hours of darkness. 


Conclusion 


Works Managers and Executives, while recognising 
the importance of their artificial lighting, cannot be 
expected to make a detailed study of the subject 
which has been only briefly dealt with in these data 
sheets; but they are interested in knowing whether 
their lighting is contributing to efficient production 
and whether they are getting full value for the 
expenditure on it. 

This is where the expert can help. 


For further information, get in touch with your 
Electricity Board or write direct to the Electrical 
Development Association, 2 Savoy Hill, 
London, W.C.2. Telephone: TEMple Bar 9434. 

Excellent reference books on electricity and 
productivity (8/6 each or 9/- post free) are 
available—“ Lighting in Industry” is an 
example. 

E.D.A. also have available on free loan in 
the United Kingdom a series of films on the 
industrial uses of electricity, including one on 
industrial lighting. Ask for a catalogue. 


Se OOS ON 
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DOUGLAS, LAWSON 


AND CO. LTD. 


BIRSTALL:LEEDS-ENGLAND 
Telephone : Batley 598 & 599 Telegrams : “Pulleys” Birstall, Leeds 


*% DOUGLAS, LAWSON PULLEYS *‘STANCHION’ PULLEYS *& DESTRON SPLIT PULLEYS * STEEL ROAD WHEELS. 








FARRAR BOILERS 


“FARRATUBE” “FARRAR” 
VERTICAL VERTICAL 
MULTITUBULAR CROSSTUBE 
BOILER. BOILER. 





Raise Steam with a Farrar 


TESTIMONIAL 


Humber Chemicals Ltd., Ryde Avenue, Hull. 
18th August 1959. 


**We should like to take this 
opportunity of thanking you for 
a very fine Boiler, after 27 years 
our inspector informs us he has 
not seen a Boiler of its age in 
such condition.” 


KS LTD. NEWARK Cay, ENGLAND 


* <a eee i ee NEWARK 1143 
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Control for this 
Decca Radar? 


A hydraulic nodding system was required giving : 


@ a wide angle of vertical sweep. 


@ continuous high speed nodding with 
instantaneous shockless reversals. 


@ a vertical sweep automatically confined to minimum 
angle necessary to illuminate target. 


@ constant angular velocity to a 35 ft. 
reflector imparted by a hydraulic ram. 


@ rapid response, smooth silent action, freedom from 
wear and tear, high reliability. 


Ot . 
Ed “J * ‘ 






g 


( Answer: } 


Call in S.A.V. Hydraulics—makers of Britain’s 
largest range of dependable, job-proven hydraulic 
components. S.A.V. also provide free technical 
advice and circuit design; complete installation; 
full after-sales service all round the world; 

and free tuition for your Technical and 
Maintenance staff at S.A.V. Hydraulic 

Schools. 


Why not discuss your own power and control 
problems with an 8.A.V. Hydraulics Engineer? 


Hydraulics 


STEIN ATKINSON VICKERS HYDRAULICS LIMITED 
197 Knightsbridge, London, S.W.7 ‘ Tel.: KENightsbridge 9641 





Technical Sales and Service at London, Birmingham, Glasgow, Leeds and Manchester 


MANUFACTURERS IN BRITAIN OF ViCKERS HYDRAULICS 
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With the Unitised Microfilm System and COPYFLO... 






























1500 different engineering 


drawings are reproduced in 
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one hour-on any paper - with 
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a dramatic saving in costs 


























If you have thousands or hundreds of thousands of 








different drawings to store, and hundreds or 






thousands of drawings to print daily the Unitised 






Microfilm System, which incorporates the XeroX 






COPYFLO, will do the job for you faster, better and 






with an enormous saving in costs. The Unitised 






Microfilm System works this way: (1) original 






drawings are microfilmed ; (2) individual microfilm 






frames are mounted into apertures cut in standard 






punched cards; (3) the cards are fed into the XeroX 


« 






COPYFLO and the drawings are enlarged auto- 






matically onto ordinary paper and reproduced at a 






rate of 40 square feet per minute. 






Unitised Microfilm drawings can be rapidly selected 






manually or by machine, then you merely set a dial for 






the number of copies required from each original, press a 






button on the XeroX COPYFLO continuous printer and 






the drawings flow out automatically. 






The Unitised Microfilm System and XeroX COPYFLO can 
revolutionise your systems and give you these advantages :— 








3 VASTLY SIMPLIFIED SELECTION 
AND RE-FILING— 
Standard size cards replace large original drawings. 








3¢ A SAVING IN REPRODUCTION COSTS— 
Copyflo uses ordinary paper. 

















% A 95% SAVING IN STORAGE SPACE. 


/@ 












# SECURITY FILE AUTOMATICALLY CREATED, 




















It will be worth your while to find out all about the 
Unitised Microfilm System and COPYFLO. 
Why not write today for one of our experts to call. 






















33-41 MORTIMER STREET, LONDON, W.1 Tel: MUSeum 5432 





XEROGRAPH Y N REPRODUCTION 
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%& These 
| products 
are news 


: 
& 


IN A tl th tice tea ed Peat 


* PAR-O-MOUNT ’ *PAR-O-MOUNT’ MAGNETIC * AUTOJUST’ MAGNETIC 
UNIVERSAL WORM GEAR UNIVERSAL HELICAL GEAR INSTRUMENT CLUTCHES CLUTCHES & BRAKES 
. Standard range transmits % 
Up to Sin. centres and 25 h.p. Up to 10 in. centres and 550 h.p. torques from 4 to 420 oz./ins. For machine tools. 13 sizes up 
E Stock ratios 5:1 to 70:1. Ratios up to 6:1. at speeds up to 20,000 r.p.m. to 50 h.p. 





EE CLE AVR iene aaa as 


THORNBURY BRADFORD 3 YORKSHIRE Telephone : 65251 (20 lines) 
Telegrams : “ Crofters Bradford Telex'’ Telex 51186 
BRANCHES AT: Belfast, Birmingham, Bristol, Cardiff, Dublin, Giasgow, Ipswich, Leeds, Liverpool, 


London, Manchester, Newcastle, Northampton, Nottingham, Sheffield, Stoke-on-Trent. 
Subsidiary Companies in Canada, South Africa, U.S.A. World-wide Representation. 


* If you didnt see 

| them at the Mechanical 
Handling Exhibition 
please write for details 
fiers vesusnicsiow “sea 











[Supplement] 27 May 1960 ENGINEERING 


: Jt 
i La 
i} & 

; 


sieeapcmene 


2: Pek 
| ¢ bombs 
oxen = 
4 
ee 
® s 


wy 


AIR COMPRESSORS & PNEUMATIC TOOLS 
Your Best Investment 


BROOM & WADE LTD., P.O. Box No. 7, HIGH WYCOMBE, BUCKS. 
Telex : 15-527 
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Feeders for Industry 


utcliff 
We invite you to send for a copy of our Q 


materials handling brochure 


‘ 


RICHARD SUTCLIFFE LTD - HORBURY « WAKEFIELD Eritauns’ Best Convayors é 
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KLINGERIT 


the universally used jointing for superheated and saturated steam at highest 
pressures and temperatures. Suitable also for hydraulic pressures, compressed 
air and other gases, acids, alkalis and chemicals generally, oils, spirits, solvents 
and other hydro-carbons. Special jointings are available for particularly difficult 
applications. 


Joint-cutting service 


Users increasingly are taking advantage of the Klinger cut-joint service and are 
buying their joints ready cut from the Klinger Works. In doing so they save 
trouble and expense, ensure the greatest degree of accuracy, and gain the 
advantage of speedy supply. 


VALVES 


Klinger supply a wide range of improved seatless piston valves which operate 
DPiIWIsion on an entirely different principle from the more usual type of seating valve. The 
non-metallic valve rings are resistant to steam and oils, are adjustable in use and 
easily replaced. Other Klinger valves include the Streamline Piston Valve which 
offers a free and unobstructed flow to the passage of fluids, and Disc Valves with 
specially designed renewable discs. 


COCKS 


Klinger Sleeve-Packed Cocks have been renowned for the past 25 year’s since 
when they have steadily replaced the formerly-used asbestos-packed cocks. 


GAUGES 


Klinger were the inventors of the Reflex Water Level Gauge for boilers. They 
supply the widest range of gauges for indicating the level of all fiquids, to a variety 
of specifications. 





META XK. 
FITTINGS 
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From the very outset, the history of Klinger has been one of technical accomplishment. 
As long ago as 1886 they pioneered the original compressed asbestos jointing known 
throughout the world as ‘Klingerit’. A tremendous advance in those days, Klinger 
jointings are now universally specified to meet the most exacting demands of every 
industry. 

The knowledge gained from the use of ‘Klingerit’ was applied to remedying the limi- 
tations of other industrial units such as cocks and valves, and today the name of 
Klinger comes immediately to mind whenever industry calls for materials capable of 
withstanding extreme operating conditions. Here are some of the many products for 


which Klinger is known everywhere. 


i AO Oe ee 


KLINGERFLON 


The most chemically inert material commercially available, ‘Klingerflon’ 





has excellent electrical properties and can be used over a wide range of 
working temperatures. The combination of chemical inertness and a low 
co-efficient of friction makes ‘Klingerflon’ ideal for use as a gland packing 
and chemical seal. ‘Klingerflon’ is widely used, particularly by the chemical 


and electrical industries. 


SILICONE RUBBERS 


Klinger-made silicone rubber and the synthetic rubber developed in their 
own laboratories are used by almost every industry and by atomic energy 


plants and other government projects. 


xkkK* 


Write for full details and catalogues. Our Representatives are always 






at your service to assist and advise on the use of Klinger products. 






RICHARD KLINGER LIMITED 
Klingerit Works 
SIDCUP, KENT. Tel: Footscray 7777 
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High level 
deaerator 
‘or a 60 mW. 


turbo alternator. 


Deaerators 


High Level 


Pressure TyP 
-stem of 


Hick Hargreaves High Level e Deaerators are operating 4S e 
nain feed heating $) many 60 mW. Turbo-Generator 


sosite part of the 1 
W. units, whilst 


comfy 
W. and 200 ™ 


units. 
A number of deaerators are On order for 120 ™ 
designs have been devcloped for 275 mW. and 55° mW. units. 

These units are guaranteed to limit the oxyge" content of the feed water leaving 
ator to -00 
feature of t 


h the Indication 


ol valves, 


and make-up contr 
1 at Basement 


5 ccs, litre. 
re compactly locatec 
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Level. 


Hick Hargreaves 
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| AND NOW 





-tier for small motor starting 


The Belmos ‘ H ’ range eight-tier cubicle can accommodate 








! eight direct-on-line starters suitable for the control of 
The cubicles are designed to 

be grouped into flush- 
fronted control boards and, 


squirrel-cage motors up to 74 h.p. at 440 volts. 
Each starter is fitted with a load-breaking isolating switch 
and is housed in a plug-in chassis for accessibility and 


speed of servicing. 


with the provision of simple 


local and remote control 
This unit is fully described in leaflet K 500 which will be sent 
on request. 


arrangements, are eminently 
suitable for group control of 
continuous processes. They 
can be lined up with the 


four- and five-tier cubicles 





of the G range, which house 


larger starters for motors up 


the Belmos company limited 


BELLSHILL ; LANARKSHIRE 


to approximately 80 h.p. 
at 440 volts. 


LONDON GLASGOW BIRMINGHAM NEWCASTLE MANCHESTER SHEFFIELD CARDIFF 
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In service in— 
Co. Durham Staffordshire 
Lincolnshire Tees-Side 
Northamptonshire 
North-East Coast "4 overseas: 
North Yorkshire Australia 


North Wales India 
South Wales Rhodesia 
Scotland Spain 











THE DARLINGTON FORGE LTD 


Darlington 
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Specialists 


These narrow angle gears were designed and 
developed by ENV in co-operation with D. Napier 
& Son Ltd for the V-drive units used with Deltic 
engines of 3,100 s.h.p. The gears are of case hardened 
alloy steel, and the teeth are profile ground to provide 


the accuracy essential at the high peripheral speeds 


attained. 





ENV are specialists in spiral bevel and hypoid gears for automotive, 
aviation, railway traction, marine propulsion and industrial applica- 
tions. They pioneered the Gleason system in this country and 
have unequalled experience in this highly specialised branch of 
gear manufacture. Their works are equipped with the latest Gleason 
machines and associated plant for the manufacture of spiral bevel, 


hypoid and zerol gears from 1” to 72” diameter. 





ENV engineers will be pleased 


to advise on problems associated with 


a 
for sea rs @) gears and drives, especially where 


bevel gears are used. 











ENV ENGINEERING COMPANY LIMITED, Hythe Road, Willesden, London, N.W.10. Telephone : LADbroke 3622 
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Manufactured by 
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A TRIUMPH IN FAST, DRY PRINT PRODUCTION 


THE FAST, COMBINED 
PRINTER AND DEVELOPER 
FOR PRODUCING DRY, 
LARGE SIZE DYELINE 
(DIAZO) PRINTS FROM 
TRANSPARENCIES 


TRIUMPH 


REPRODUCTION UNIT 


SUPERIOR 


The Mason Triumph has been designed 
to ensure print production of a general quality 
superior to that of various other machines 
which do not possess the means for delivering 
completely dry prints. 


SIMPLE 





The operational keynote is simplicity which 
means that the equipment does not require the 
use of a highly skilled operator nor does it need 
constant maintenance. 


CONTINUOUS 


Combined printing and developing in a 
continuous operation, in conjunction with the 
delivery of dry, flat prints ensures time-saving 
ease of handling, trimming, dispatch, etc. 


E.N.MASON & SONS LTD 


LONDON 





ECONOMIC 


Economy comes with the combination of 
first class design and construction, operational 
simplicity and speed, a low maintenance 
requirement and straightforward, instant 


accessibility. 


EFFICIENT 


The Mason Triumph Reproduction Unit 
embodies all those features which make it a 
“triumph”’ in every respect. Automatic features 
include double-sided print development; wash- 
ing and cleaning of the developer unit; blanket 
control and tracking; print stacking; constant 
level developing solution; voltage compensa- 
tion; air filtration; cooling of cylinder and 
other special and exclusive characteristics. 
A machine truly representative of the word 


“* efficiency ”’. 


Arclight Works, Colchester, Essex. Telephone 5191 


MANCHESTER BIRMINGHAM SHEFFIELD 


LIVERPOOL LEEDS BRISTOL 
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ORNYCRO INDUSTRIAL DIESEL ENGINES 
from 12'/, to 200 b.h.p. 
provide the power. 


in PAKISTAN five 65 KVA 
generator sets are operated by 
Gammon Pakistan Limited on a 
building project at Kharian. 


Thornycroft Industrial Engines 
NR6—65 KVA at 1,500 r.p.m. 


Write for full particulars of our 
complete range. 





TRANSPORT EQUIPMENT ( -THorNycroFT ) LIMITED, READING, BERKS. Reading 71518 
LONDON OFFICE: THORNYCROFT HOUSE, SMITH SQUARE, S.W.I. Abbey 8000 














































Makers of 
all kinds of 


Steam and Motor Driven 
Air & Gas Compressors 


and 


Hydraulic Plant 


Illustration shows 
Motor - Driven, Two-Stage, Double - Acting 
Air Compressor 


Capacity 500 cub. ft. free air per minute to a pressure 
of 100 Ibs. per sq. inch. R.P.M. 360, 





< 




















VULCAN WORKS 
ESTD PAISLEY, SCOTLAND _ 





Fullerton, Hodgart a Barclay Lae 


i838 


K2 





ee 
me 





Send your enquiries to :— a) 
GREENWOOD’S STANDARD GEAR CUTTING CO. LTD. 


New Bond Street. Halifax. Telephone : Halifax 5217/8 Telegrams : “ Gears” 








The Nitriding Process for Case-hardening 
Special Steels by Nitrogen offers 





@ Surface hardness up to 1100 D.P.H. 
@ Retention of full hardness after heating to 500°C. 


@ Maximum resistance to frictional wear and fatigue. 
@ improved resistance to corrosion by water and steam. 








Particulars from :— 


NITRALLOY LIMITED 


ATLAS WORKS, SHEFFIELD, 4. 
Telephone : Sheffield 26646. Telegrams: ‘‘ NITRALLOY, SHEFFIELD.” 











Peak production means optimum speeds. Check 
this speed with a— 

SMITHS Hand Tachometer It will measure 
Rotational, Linear or Surface Speeds in r.p.m. or 
f.p.m. (metric readings if necessary) to within 

+ $% even in awkward places. 


FOR IMMEDIATE DELIVERY IN FIVE MODELS 
A.T.H. 4 (0—$0,000 r.p.m.), A.T.H. 6 
(o—10,000), A.T.H. 7 (0—20,000), A.T.H. 10 
(o—s,000), A.T.H. 24 (0—4,000), for both 
directions of rotation. 


PRICE (Complete with case and accessories) 
£14.14.0 


Postage and packing 4/6 extra 


Write now to 


EEE 


AP #43 Chronos Works, North Circular Road, London, N.W.2. Telephone: GLAdstone 1136 
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Industry’s 


NEWEST 
Production 


TOOL 


@ ALMOST 100% SAFETY AGAINST GALLING 
AND SEIZING WITH ALL BEARING METAL 
COMBINATIONS 


@ ELIMINATES STICK-SLIP, METAL PICK-UP 
AND DISTORTION IN PRESS FITTING 


@ REDUCES WEAR-IN TIME AND DAMAGE IN 
NEW OR REBUILT MACHINERY 


@ THE HIGHER THE LOADS, THE GREATER THE 
MARGIN OF SUPERIORITY OF MOLYKOTE G 


HIGHLY RECOMMENDED FOR: 


Rod End Bearings 
Cams 

Dies & Punches 
Guide Posts 


* Threaded Connections e Chucks & Coliets 


° Press Fitting © Packings 

* Splines ® Drilis, Taps & Dies 

* Highly-Loaded Gears © Universal Joints 
Write for your free sample of MOLYKOTE G LUBRICANT 


today. We will also send you a copy of our new Bulletin 
126 which gives complete details 


AE S A LTD. 25, VICTORIA ST, LONDON Sw.) 


Please send me a free sample of your MOLYKOTE G 
Lubricant. 


NAME 
TITLE 
COMPANY 














ADDRESS 








AF Ss A LTD. 
25, Victoria St., London S.W. 1 
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New STOKER’S MANUAL... 
on sale NOW-Price 2’/6a 


THE Stoker’s Manual published in 1945 has 
helped thousands of stokers to do animportant 
and skilled job, but technical and other develop- 
ments in recent years have made a complete 
revision necessary. 
The New Stoker’s Manual includes the latest 
information on:- 
* The Clean Air Act and prevention of 
dark smoke. 
* The mechanical firing of Shell Boilers 
with coal. 
* Oil firing. 
* Central Heating Boilers. 
Every stoker and anyone responsible for the 
control of a boiler plant should obtain this 
handy pocket reference book. 






















Write for your copy now to:— 


Y-2:-?- 2-3 
National Industrial Fuel Efficiency Service 


Head Office: 71 GROSVENOR STREET LONDON W1 - Telephone: Hyde Park 9706 


—— — —— $$$ $—________— a | 
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inten hy Difference 
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LAST 20 to 50% 


LONGER... Yet priced no 
higher than ordinary belts 





Grommet Y.Belis 


ALL BRITISH 
TEXROPE GROMMET FRANK & CO LTD 


V-BELT DRIVES MAG SHIPLEY YORKSHIRE 
merereey GLESWORTH *r~e=: 
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PUMPS 


LTD. 


Mol 


‘se ae 
ON Ge ont C: 














Vehicle mounted towers on 15 and 30-cwt. 
and 3 and 5-ton chassis with personnel- 
carrying bodies as required. 


Please send for literature on full range to:— _ 


JOHN GIBSON & SON LIMITED, 


JAMESON PLACE, LE TH, EDINBURGH, 6. 
Tel: Leith 35418 (4 lines) 
‘Grams: “Aero” Edinburgh, 


2 Robert 
Aactpn W.C.2. Tel. Trafaigar 5401. 


ACRU 


UNIVERSAL SPRING WINDER 





Tension and Compression Springs made in a simple and easy 
A or - 
ga manner. Maximum precision attained. Springs wound 
Rs ee“ “er + ~ =- 
from wire up to in. dia. Springs produced of any 
inside diameter and of a pitch up to =4in. 
The spring wire is fed through the handle and through 
the hole in the spindle and clamped between the 
hard steel disc and the soft plastic disc. The pressure 
between these two discs has to be adjusted according 
to the size and hardness of the wire. 





THE ACRU ELECTRIC TOOL MANUFACTURING CO. LTD. 
ACRU WORKS - DEMMINGS ROAD - COUNCILLOR LANE - CHEADLE - CHESHIRE 
TELEPHONE: GATLEY 6058 





Reprinted from ‘ Engineering’ 
BRITAIN’S SMALL NUCLEAR POWER STATIONS 4 5yii 15, 2, and May 6, 1960 


4s. post paid from ‘ Engineering’ 


AND WORLD SURVEY OF REACTOR COMPANIES 


36 Bedford Street, London WC2 





SHEET METAL MACHINERY, MACHINE TOOLS, PRESSES, PLASTICS 
AND WOODWORKING MACHINES 


New and used — many of each EX STOCK — for cash or monthly account, 
hire purchase or by the FJ E Machine Hire Plan. 


May we tell you more ? 


EDWARDS HOUSE 
359-361 EUSTON RD., LONDON, N.Wx 
Phones: EUSton 4681 & 3771 
and Lansdowne House 
41 Water St., Birmingham 3 
a a CENtral 7 
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The 
sky’s 
the 


limit 





This David Brown technician has his mind’s eye on the sky—and his feet firmly 
on the ground. 

He is marking-off an alloy steel casting destined for a Mach 2 aircraft. At Penistone, 
they know a lot about super stressed parts—in fact, they provide more stringent stresses 
in the Test Departments than the test-piece will ever be called upon to withstand in 
its working life. 

David Brown castings conform to much more than Specifications DTD 666 and 
705. Every one of them meets the exacting requirements of the Penistone test-rooms. 
There are no higher standards anywhere. 


You can SAFELY specify David Brown Castings. 


DAVID BROWN 


An alliance of engineering specialists in gearing, machine tools, 
castings, automobiles, and agricultural tractors and machinery. 


: THE DAVID BROWN CORPORATION (SALES) LIMITED 


YEARS 
1960-1980 


Foundries Division, Penistone, Near Sheffield. Telephone: Penistone 3311 
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DISPOSAL OF FINES, 
DE-WATERING 
OR THICKENING? 


... just the job for a 
LINATEX separation system 


Linatex are indeed well qualified to offer 
this service. It is based on long, world- 
wide experience of separating and de- 
watering materials in the sand and 
mining industries. 

Are you thinking of a complete plant? Or 
do you wish to know how Linatex units 
can be used in existing installations? 
Consult our resident area engineer or ask 
for a proving test on our pilot plant. 


ORGANISATION 


A WORLD-WIDE SERVICE TO INDUSTRY 


ai WILEINSON RUBBER LINATEX LTD - CAMBERLEY + SURREY - Tel: Camberley 1595 - Factories and distributors throughout the world 





nothing too BIG 
or too HEAVY 





ARBUCKLE, SMITH 
SHIPPING AND FORWARDING SERVICE... 


No matter how cumbersome or awkward 
your consignment may seem you can 
safely entrust it to an organization like 
ours which successfully handles the 
toughest assignment to any part of the 


World as a matter of normal routine 


/sXrbuckle, mith 


& COMPANY, LIMITED 91 MITCHELL STREET, GLASGOW, C.1. 


Telephone : City 5050 (20 lines) Grams : ARBOR, GLASGOW 


end at: LONDON, LIVERPOOL, SOUTHAMPTON, HULL, DUBLIN, MANCHESTER, NEWCASTLE, TORONTO, MONTREAL, WINNIPEG AND VANCOUVER 
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The illustration shows that part of a MORRIS foundry sand and mechanization 
plant which re-conditions knocked-out sand. At I, sand coming from the knock-out 
via an apron plate and belt conveyor passes beneath a magnetic separator (to 
remove tramp iron) and falls into the boot of a belt-bucket elevator, 2, discharging 
into screen 3 onto belt conveyor 4 which in turn discharges into sixty-ton storage 
hopper 5. The flat belt conveyor, 6, under the hopper, pours sand into the skip 
which feeds the mulling machine (known as the Speedmullor). This machine 7, 
providing a rapid mulling cycle with close batch control, discharges the sand into 
belt-bucket elevator 8. From thence, the sand proceeds via belt conveyors 9 and 10 
to the moulders. The overhead chain conveyor II serves the core shop with sand 
and also takes the cores to the stoves and to the moulders. 


Conmultt MORRIS 


FOR COMPLETE HANDLING SCHEMES 
FOR ALL INDUSTRIES 


HERBERT MORRIS LTD P.O. BOX 7 LOUGHBOROUGH ENGLAND 


TELEPHONE LOUGHBOROUGH 3/23 
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KNOW 
YOUR 
BEARINGS 





Apprentices 
Draughtsmen 
Designers 
Production Engineers 
Purchasing Officers 


No | The Ball Journal 


Naturally the series begins with the single row ball 
journal bearing, the engineer’s ‘‘maid-of-all-work”’, it 
being by far the most used of all bearing types. 


It is intended primarily for dealing with journal 
loads but is also quite suitable for taking thrust loads 
in either direction with or without journal load. The 
balls run in deep raceways or tracks designed to afford 
maximum support consistent with freedom in running. 


The latest manufacturing techniques enable us to 
produce an even better bearing by improving track 
geometry and track finish, as well as the accuracy of 
the assembled unit. The ball journal is also supplied 
slightly smaller on the outside diameter for location 


duty. 








IN INCH SIZES—LIGHT AND MEDIUM WITH 
TAPERED SLEEVE 

IN METRIC SIZES—NARROW TYPE, LIGHT 

AND MEDIUM 

IN INCH SIZES—SMALL BALL JOURNALS (S TYPE) 


HOFFMANN BALL JOURNALS 


are made in the following sizes:— 

IN INCH SIZES—EXTRA LIGHT, LIGHT 

AND MEDIUM 

IN METRIC SIZES—LIGHT, MEDIUM AND HEAVY 





established 1898 








Manufacturers of Precision bail and roller bearings 


THE HOFFMANN MANUFACTURING CO. LTD., CHELMSFORD, ESSEX 


TELEPHONE: 3151 (SEVEN LINES) TELEGRAMS: HOFFMANN, CHELMSFORD, TELEX 
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Test its STRENGTH 

NEWTHERM is unusually strong and rigid —a 
feature of special importance in the larger, more 
vulnerable sections. Put a sample section or slab 
on part of your plant and prove for yourself its 
poms Lo to withstand impact and water 
damage. how it withstands rough handling 
in transit and erection, minimising breakage in 
shipment and erection by unskilled labour at the 
most remote sites. 


Test its MOISTURE RESISTANCE 
Even totally immersed in water, NEWTHERM 
retains much of its strength and rigidity. It does 
not become deformed when in contact with water, 
thus work-in-progress meed not be covered. 
Especially on contracts where weather conditions 
would delay the application of insulation—NEW- 
THERM is the material to use. 


READ ALL ABOUT NEWTHERM 
in a specially prepared booklet. Sizes 

’ compressive strength, thermal conduc- 
tivity, —this and much more useful 
information can be on file if you write 
for your copy now, to the sole manu- 
. facturers Newalls Insulation Co. Ltd. 





NEWALLS INSULATION COMPANY LIMITED 





Test Its LIGHTNESS 

Unusually light for such a high-efficiency material, 
NEWTHERM compares favourably in this 
respect with other insulants far inferiorinstrength. 
That means easier handling and fewer breakages 
—even the largest section is easily carried in 
one hand. 


Test its EASE OF APPLICATION 
Undoubtedly, NEWTHERM is one of the easiest 
of materials to apply. It is supplied in plastic 
formand ina wide range of standard-sized sections 
and slabs, smoothly finished and straight edged 
for immediate fitting. The finished job is very 
neat, with minimum joints, and appliers partic- 
ularly appreciate the handeability of the material 
— especially in difficult situations. 


NEWALLS (Reg’d Brand) 


NE WIRERM calcium siticote inculation 


. for temperatures up to 1400° F. 


Head Office: WASHINGTON, CO. DURHAM, ENGLAND. A member of the TURNER AND NEWALL ORGANISATION. 


Offices and Depots at : LONDON, GLASGOW, MANCHESTER, NEWCASTLE UPON TYNE, BIRMINGHAM, BELFAST, BRISTOL, & CARDIFF. Agents and Vendors in most markets abroad 
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J&P 


USE - SWITCH 


OVER 1 000 TESTS » prove the reliability of J. & P. 


‘D’ Fuse- Switches for overhead line protection. 
During an extensive research and testing programme involving 


over 1,000 short-circuit tests, J. & P. have again proved the 
efficiency of the Type ‘D’ Fuse-Switch and with only minor 
modifications to the original design have succeeded in up-rating 
it to 150 MVA at 11kV. It has been fully certified for this 
_ breaking capacity at the C.E.S.1. Laboratories, Milan. 


250,000 UNITS and 25 years’ experience lie 


behind the J. & P. ‘D’ Fuse-Switch. Few items of electrical 
equipment have been so thoroughly proved in the field as the 
‘D’ Fuse-Switch which has undergone only minor changes in 
design since it was first introduced in 1934. 


JOHNSON & PHILLIPS LTD. 


CHARLTON, LONDON, S.E.7 
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the Joy WN112 stationary compressor 


Exacts less space—extracts more power. Match it against any other two stage industrial 
air compressor. You won’t find one combining Vee-twin construction, flange-mounted motor 


and small floor space requirements in such striking degree. 
Small-standing, country-quiet, sentry-still JOY industrial compressors are fully described in 


publication AD/6. Please write for a copy. 









7 Harley Street, London W.1 











See WERE 
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Stainless Steel Strip 
Annealing Furnace 


The illustration shows a Furnace for continuous 
treatment of ferritic or austenitic steel strip. 
Installed at the Stocksbridge Works 
of Samuel Fox & Company Limited, Sheffield. 


PRIEST FURNACES LIMITED LONGLANDS 


also at KELHAM ISLAND WORKS « SHEFFIELD, 3. 


MIDDLESBROUGH 


We specialise in the design and construc- 

tion of :— 

Open Hearth Furnaces 

Soaking Pits of all types 

Continuous Multi-zone Bloom and Slab 
Re-heating Furnaces 

Continuous Bogie type Ingot and Slab 
Heating Furnaces 


Furnaces for Aluminium Melting, Coil 
Annealing and Slab Re-heating 


Forge and Heat Treatment Furnaces 
Stress Relieving Furnaces 

Shipyard Plate and Bar Furnaces 
Modern Lime Burning Kilns 


The last word in 
Furnace design 
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-Fast 


. . a vital necessity for industrialists striving to keep their share 





of expanding markets. Vital at all stages of production 
and distribution. Especially vital in loading and 

unloading cargo vessels. Recognising this, progressive 

concerns all over the world are establishing new facilities 

a for shipping and discharging raw materials. 
And Simon Handling Engineers Ltd. are providing them with 
the necessary plant....designing and erecting shipping 
terminals and intake plants for grain, coal, ores, sugar 


and other materials in bulk. 


Handling » 





FAST HANDLING at South 3 pemers es ieee aDe | ‘ 
Shields, where Simon 
Handling Engineers 
| conveyors, bunkers and 
\¥ hoppers loading out to 
\eo railway wagons at 500 
| tons an hour, help to 
GS achieve a rapid turn- 
| round of ships bringing 
} iron ore to satisfy the 
h increased blast-furnace 
S capacity of the Consett 
arpep iron Company Ltd. 
gw 
yor | 
\\ | 
<9 | FAST HANDLING at Kitimat, 
British Columbia, where the 
a | first of two pneumatic 
Get perfect ‘originals’ and plants supplied by Simon 
first-class Prints with TUR- Handling Engineers Ltd. 
QUOISE pencils. Extre- for discharging alumina 
smooth TURQUOISE shippee to Aluminum t 
pencils actually ease your Company of Canada’s new 
work! TURQUOISE lead smelter set new records for 
lasts longer for every sharp- fast handling, clearing 12.500 
ening. Holds a needle point tons in 39 hours, 


under great pressure. It’s 
made from 100% electronic 
graphite to give denser, more 
opaque lines for cleaner, 
rub out without a trace if 
required. No omissions, no 
fade-outs, no ‘ghost’ lines on 
your prints! 17 precise grad- 
ings from 9H to 6B. 


ALSO AVAILABLE! 
Turquoise drawing leads 
2B to 6H 





For fast handling, clean handling and accurate handling, see 


> | Sz; Handling Engineers Ltd 
aa 


EAGLE PENCIL COMPANY, 5 
» ASHLEY ROAD, TOTTENMAM 6.17 Telex 66-287 + Telegrams: S.H.E.L. - Telex Stockport 


Telephone : Gatley 3621 
HS $37 
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PRECISION 


VALVES | oF enoven 


_ EFFICIENCY AND DEPENDABILITY § 


a 





This is an Automatic Plate or Disc 
Valve for an Air or Refrigerator 
Compressor—one example from the 
extensive range designed and pro- 
duced by an organisation which has 
for seventy-five years specialised in 
valves and their application. 











If valves are your problem—we suggest 
you get in touch with us. 





THE 


IVE TANIA RU ANAUE 


COMPANY LIMITED 





117/125 BRIDGE STREET - BIRKENHEAD - CHESHIRE - PHONE BIRKENHEAD 
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PRESSED STEEL 


sections : trench sheeting road forms 
troughing : dovetail sheeting : gutters 
PALLETS and STILLAGES 
PRESS BRAKE WORK OF ALL DESCRIPTIONS 
including holing and welding as required. 


DORMAN LONG (STEEL) LTD. AYRTON ROLLING MILLS, MIDDLESBROUGH 
London Office: Terminal House, 52 Grosvenor Gardens, S.W.1. Telephone :.SLOane 2275 


wii Rn 


DORMAN LONG 





At Jodrell Bank great masses are being moved 
smoothly and with precision by the application of Wiseman 
Standard Gear Units. 

We are happy, in conjunction with the Brush Electrical 
Engineering Co. Ltd. and Husband & Co., who designed 
this Radio Telescope for Manchester University, to be 


associated with this great enterprise. 


Bogey drive for azimuth movement Tower drive for telescope bowl 


Our engineers are always ready to co-operate with your staff in 


W I Ss E M yy N solving gear transmission problems. 


ALFRED WISEMAN & CO. LTD., Glover St., Birmingham, 9 vic 2216-7 
London Office: Carlisle House, 8 Southampton Row, W.C.1 = HOL 7127 
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JOHN FRASER AND SON LIMITED 
Ferry Street, Millwall, London, E.14 
Makers of 
Pressure Vessels, Rotary Furnaces 
Ete., in RIVETED or WELDED MILD STEEL PLATES 





Telephone: EASt 1185 Telegrams : Presvesals, Phone, London 

















‘COMPRESSORS 





HIGH PRESSURES 











for 


and 


SPECIAL GASES 


SEAGERS 









LIMITED - DARTFORD 


KENT - ENGLAND 
DARTFORD 3248 





get a 


H.T.* 


*H.T., in this instance, stands for High Tensile—High Tensile bolts from 
Lanarkshire which stand no nonsense from the stresses and strains 
imposed by engine vibration, chassis flexing, body movement. If you 
want to anticipate the unexpected, specify Lanarkshire H.T. bolts. 

Bolts offered on ‘immediate return’ delivery terms in R, T and V 
grades embracing 45-75 tons range. Bolts ‘ off-the-shelf’ in B.S. 1083 
(Whitworth and B.S.F.) and B.S. 1768 (Fine and Coarse) threads. 

And if you have a special design in mind—Lanarkshire are the people 
to do it well, do it cheaply and do it quickly. 


lead on DON’T CHASE BOLTS—trace them—quickly—with the Lanarkshire Stock 


List on hand. Issued FREE every month, buyers tell us it’s a great boon in 


LANARKSHIRE 


have your name put on 
BOL 





the mailing list. 






Hamilton, Lanarkshire, Scotland. Tel: Hamilton 1241/4 
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That’s how it is just 
now—but, in the end, 
the thrush has the 
greater pull and if it 
were possible to connect 
their efforts toa P&G 
differential pressure 
gauge, the difference 
would be evident at once. 


This P & G pressure 
gauge finds many 
applications in industry 
for measuring pressure 
differentials and is 
representative of the 
many P & G gauges and 
industri1! instruments 
for special applications. 


We shall be pleased to 
advise on your particular 
requirements, 























WINDMILL LANE 
BIRMINGHAM 


TUDOR WORKS - 
SMETHWICK - 

















SM/PG 4470 




















Looking In the 
right direction 
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F. S. RATCLIFFE (ROCHDALE) LTD., 
Crawford Spring Works, Norman Road, Rochdale 
Phone : Rochdale 40415 ’Grams: Recoil, Rochdale 
Yelex No: 63178 CW5968/1 








DYSON 
TRAILERS 


PITHEAD BATHS THE BEST OF HAUL 
PUBLIC BUILDINGS .- 
GRAIN SILOS Etc. INVESTMENTS 


THE FARRAR BOILERWORKS ; SCHAFFER 
NEWARK (NOTTS) ENGLANO|E R.A. DYSON &CO.,LTD. ‘ DIAPHRAGM 


“Taaphona: Moet 0-45, LIVE \¥ - 
4 wae A GAUGES 


TT Ee 
GOVAN SHAFTING 
ENGINEERING CO. 


PROPRIETORS: THE STEEL COMPANY OF SCOTLAND LTD. 


BRIGHT DRAWN STEEL TURNED STEEL BARS 
UP TO 18 in. DIA. 
BRIGHT STEEL BLANKS 
ANY THICKNESS IN MILD STEEL - FREECUTTING 
CASE HARDENING - HIGH TENSILE, ETC. 
vW 
87, HELEN ST., GOVAN, GLASGOW S.W.I 


Telegrams: “PEDESTAL neatncctnl Telephone: Govan 1145 (3 lines) 
| 


wae you building a ——" 


Then see our design staff first. They will 

















Pressure Gauges in 
non-corrodible mould- 
ed plastic cases for the 
chemical and _ allied 
industries. 


BUDENBERG GAUGE COMPANY, LIMITED 
BROADHEATH, NR. MANCHESTER 


Branch Offices: London and Glasgow 


dm 








design your castings for maximum 
strength and at the same time reduce 
complexity and cut costs. That 

way you'd get cheaper, more sound 
castings of guaranteed quality and 
accuracy. Our technical teamwork can 


tackle a/l your problems—and solve them. 


CASTINGS FROM A FEW 
OUNCES TO I0TONS... 


in phosphor-bronze, gun- 
metal, aluminium-bronze, 
manganese-bronze, and light 
alloys. Specialists in high- 
tensile aluminium-bronze 
castings, centrifugal-cast wheel 
blanks, shell moulded castings 
and chill-cast rods and tubes. 
Continuous cast phosphor- 
bronze bars up to 12 foot 
lengths. 


NON-FERROUS CASTINGS - HIGH DUTY IRON CASTINGS 
PRECISION MACHINED BUSHES AND BEARINGS 


T. MI. BIRKETT, BILLINGTON & NEWTON LTD 


HANLEY AND LONGPORT, STOKE-ON-TRENT, ENGLAND 


HANEY, Phone: Stoke-on-Trent 22184/5/6/7. LONGPORT, Phone: Newcastle, Staffs 51433/4. 
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SHORT WORK 


Not really difficult when the grinder he is using requires the 
minimum of physical effort. Ample power and constant grinding 
speed go a long way to increase output and reduce physical 
effort, and when Hicycle production tools are used, increases of 
up to 50% each shift are nothing unusual. 

There is virtually no speed drop under load and faster work is the 
result. Ask for a catalogue describing the wide range of Hicycle 
production tools—including angle grinders with cut-off wheels. 


HICYCLE GRINDING 
IS FAST...ca@er-4s7T7/ 
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CONSOLIDATED PNEUMATIC 


CONSOLIDATED PNEUMATIC TOOL COMPANY LIMITED , DAWES ROAD . LONOON 
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Compressing Plawt 


When calling for tenders 







consider this experience. 
These are some of the 
achievements of the A.E.I. companies. 


FIRST to install a centrifugal gas 
booster in this country. 






FIRST centrifugal compressors for 
pneumatic stowing, 











FIRST centrifugal compressors in 
this country for use in the atomic 
energy field. 


FIRST to design and build large 
compressors for Freon refrigeration. 






FIRST high-frequency geothermal 
gas exhausters. 
















FIRST jet propulsion engines in the 
world (these incorporated centri- 
fugal compressors). Makers also of 
largest centrifugal compressors for 
a gas turbine. 





For information on any compressing 

plant problems telephone 
COMPRESSORS, BLOWERS, RUGBY 2121 ext. 363 
BOOSTERS, EXHAUSTERS, 


SUPERCHARGERS. Publication G12131 will be sent on request 


ASSOCIATED ELECTRICAL INDUSTRIES LIMITED 


HEAVY PLANT DIVISION RUGBY & MANCHESTER, ENGLAND 
AS339 
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Axial Flow Radial Flow 
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The most experienced 
manufacturers of modern 


HIGH EFFICIENCY 
FANS 


Write for Publication 807—it describes ALL Aerex Products 


AEREX LIMITED, 220/238 WEST STREET, SHEFFIELD, | 


Telephone : Sheffield 28441 Telex No. 54-206 


London and Export Office: 6/7 NEW BRIDGE STREET, LONDON, E.C.4 
Telephone : CITY 8341 


Also Manchester, Glasgow, Stockton and Aldridge, Staffs. 
Overseas: MONTREAL, JOHANNESBURG, AND SYDNEY, N.S.W. 
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FIELDING Hydraulic Extrusion Presses, both and vertical, are designed to extrude a wide 
range of metals by the direct or inverted method. Presses combining both methods are also available. 


ie ee a HONG ol 


Our wide experience in this field enables us to offer equipment of the most modern design, featuring 
simplicity of design, high productivity, low operating and labour costs, and built to the highest engineering 
standards. ) 


+* 


We also manufacture air hydraulic accumulators, pumps and a wide range of extrusion press ancillary 
equipment for both new and existing installations. 


For full information of these and other FIELDING products 
please contact our Technical Sales Department 


Printed bv HARRISON & SONS, LTD., by Appointment to H.M. The Queen, Printers, London, England. Published by ENGINEERING LTD., at 36 Bedford Street, London, W.C.2 
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AEI SWITCHGEAR FOR TRAWSFYNYDD 


The twelve-s witch, double-busbar switching station, to control power from Trawsfynydd 
nuclear power station, will be equipped with 275kV, 7,500MVA, Type GA10W8, air- 
blast circuit-breakers made at the Trafford Park works of AEI Switchgear Division. 


The photograph shows this type of air-blast circuit-breaker in service 
in a C.E.G.B. switching station. 


For further particulars, write to AEI Switchgear Division, 
Trafford Park, Manchester 17, or to your local AEI office. 


Associated Electrical Industries Limited 
SWITCHGEAR DIVISION 
Trattord Park, Manchester © Higher Openshaw, Manchester ° Willesden, London 
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PACKAGE BOILERS FOR THE 
PETROLEUM INDUSTRY 


To provide steam for process work, for steam 
tracing the oil pipelines, and for domestic heating, 
3 type 65.S. water tube packaged boilers for outdoor 
installation have been supplied to the Whitegate Oil 
Refinery. These are the first water tube packaged 
boilers to be used in Eire. Being completely built in 
Wolverhampton the boilers only had to be connected 
up on site. Each boiler has an evaporation of 

32,000 lb/hr and is fitted with an economiser and 
superheater from which the final steam temperature is 
450°F working pressure 150 p.s.i. The boilers are 
designed for oil or gas firing. Further details about 
these packaged boilers will be supplied on request. 





JOHN THOMPSON 
WATER TUBE BOILERS LIMITED 
WOLVERHAMPTON 
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